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‘BAND YOUR “FRUIT | TREES | 


WITH 


TL 


The Most} Scientific, toa a oe i 


apical red alent Banding for Fruit Trees. 


The Food Production Department recommends that ALL FRUIT TREES > : 3 
should be BANDED to PROTECT them aes ATTACKS of CATERPILLARS. . a 


Bands “sheuld be in position hy the sad of September, ihe 
or at latest the middie of October. ‘ % 


Supplied in i Se ii ae ee 
Buckets of 24 Ibs. _—s- Tins of 10 Ibs. we 
Also in Small Tins for Garden use. 


Banding Pa er for use alae: 
_ Ostioo in Rolls and Packets, 


PROMPT DELI VERY | FROM ie a 


: Sole Manutacturers— 


| MeDOUGALL BROS, Lt, 


66-68 | ibs STREET, MANCHESTER, 
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The Heaviest Yielding 


and therefore 


The Best Paying Wheats 
GARTONS 


NEW and REGENERATED BREEDS 
including 
THE NEW “MARSHALL FOCH” for 1920, 


REGENERATED “VICTOR,” 
REGENERATED “BROWICK,” 


REGENERATED “SQUAREHEADS MASTER,’ &c. 


Increased Yields mean Increased Prosperity. 
CATALOGUE with full particulars free on application to— 


GARTONS = | seers WARRINGTON. 
: V2 


[ubricant of? 
Outstanding merit 
Dick’s I.L.0. Tractroil is acknowledged te 
be the best lubricant fer Tractors and other 
Agricultural: machinery yet produced, as 
evidenced by the fact that it is used excla- 
sively and recommended by the Crawiey 
Agrimotor Co., whose machines attained 
remarkable results at the Lincoln trials. 
1.L.0. Lubricants ensare efficiency in 
rumsing aud economy im cost. They are 


guaranteed to lubricate more and carbonise 
less than any other similar lubricants. 


Care = As ies phe ee. bes P)\ | 

5x8 ‘ i % =” : Ws V jp }} 
sh yee cay 1a =A W.B.DICKE COLD 
ee eh AK Be oe 90. Fenchurch St..London EC3 


} ZS Y Se SEN Telephone. AVENUE 7854 (2lines)_ 
SM wile BS Sy Felegrams. DICOTTO .FEN, LONDON” 
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COUNTRY HOUSE AND ESTATE LIGHTING. 


“ACETYLENE” 


WHICH COMBINES EFFICIENCY AND SIMPLICITY WITH ECONOMY. 


We have successfully installed several thousand 
plants during the last 25 years, and will be pleased 
to advise and estimate for any contemplated work. 


The best light for the farmhouse. Write for particulars of The Atoz Lighting Sets: 
FOR AUGUST. 
10 Lights -.. £25 15 0 | 20 Lights .. £5410 0 


The above prices include Plant, Brackets and Pendants. 


PORTABLE LAMPS SUITABLE FOR FARM WORK. 


| ATOZ CARBIDE 


SUPPLIES NOW AVAILABLE. WRITE FOR QUOTATION. 


The ACETYLENE CORPORATION, Limited, 
49, VICTORIA STREET, WESTMINSTER. 
LONDON, S.W.1. 


The Oil that is backed with Manufacturers’ guarantee to 
give Perfect Lubrication. Entire absence of Wear and 
Tear on your Tractor ensured by use of 


bd A ah 


aie. 


STERNTRAG 


Grades specially prepared 


FOR ALL MAKES OF TRACTORS. 


se N.B.—Send for price list and handbook on Tractor Management. 


Sole Makers, STERNS Limited, A.D. 28, Royal London House, Finsbury Square, London, E.C.2. 
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iv The seriousness of 
igo seam” \ the RAT problem 
NING 


is indicated by the fact that Parliament found it 

necessary to pass special legislation, and the Rats and Mice 

Destruction Act of 1919 is now being enforced, as the above extract from 
the Hrening News shows. 

Apart from the monetary loss which results from the destruction of grain and food by 
RATS, these vermin are a source of danger to human beings and animals in carrying disease germs. 
Instances of the spread of Foot and Mouth Disease, &c., among cattle have been clearly traceable to 
infection caused by a flea which breeds in the fur of Rats. The enormous rate at which Rats 
breed makes it necessary to take immediate steps for extermination as soon as the presence of the 
pests is discovered. 

The preparation used for the purpose by the Admiralty, Port of London Authority, Mersey 
Harbour and Dock Board and many Borough and District Councils is 


“LON DOVUS ” 


The hygienic RAT and MOUSE EXTERMINATOR. 


CHEAP, CLEAN, SURE AND CERTAIN. NO DISAGREEABLE ODOURS AFTERWARDS from the dead vermin. 
“LONDOVUS” is NOT a VIRUS and has nothing in common with the method of vermin extermination by GERM inoculation. 


In tins, 1/-, 2/6. 5/- 9/6. and 18/-, or 
post free 1/1, 2:8. 5/4, 9/6. 18/-. and 


special quotations for bulk, from 
The London Hygienic Chemical 


Company, Ltd., 


WANSEY STREET WORKS, 
LONDON, 8.5.17. 
AGENTS REQUIRED. 


Stocked by Harrod’s, Selfridge’s, 
Barker's, Army and Navy Stores, 
Whiteley’s. Civil Service Supply 
Association. Haymarket Stores, 
Spiers and Pond’s, Gamage’s, The 
Junior Army and Navy Stores, 
Dublin. All leading Chemists, 
Ironmongers, Grovers, «&c. 
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CO-OPERATIVE WHOLESALE SOCIETY 


LIMitTrEeED. 
Registered Offices—95, Morrison Street, GLASGOW. 
Established 1868. Annual Turnover—19} MILLIONS. 


SHED AND WARE 
Potato Merchants and Growers. 


Potato Departments: 
95, Morrison Street, GLASGOW, 


Links Place, LEITH, and 
Woodstock Street, KILMARNOCK. 


Extensive Buyers of all classes of Potatoes. 
Principal Markets Attended. Enquiries Solicited. 
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DAIRY FARMERS. 


Offers of COOL, CLEAN MILK, for their 

Town and Country Depots delivered at 

Liverpool Street, King’s Cross, St. Pancras, 

Euston, Southend and Gravesend Stations, 
are invited by 


ABBOTT BROS. DAIRIES. | 
ESTABLISHED 1786. | ! 
Head Office: GRENADE ST., LONDON, E.14. 


*Phone: East 4628. Tel.: ‘* Creameries, phone, London.” 


Payments made fortnightly or as required. 


The Farmers Costly Guess 
The. Weagesti ne. va” €2x 1orts. 


Farmers’ and agriculturists’ indignation is aroused | is introduced amongst a colony of rats by applying 
by the announcement that rats are causing damage | the Virus to suitable bait, the whole colony is affected 
to the extent of over one million pounds per annum | and exterminated,* the rats communicating a fatal 
in the British Isles on farms alone. intestinal disease to one another and in most cases 
being speedily obliterated. The Virus has no effect 
upon human beings or domestic animals, and the 
disease produced is of a nature that com- 
pels the rats or mice to come into the open 
air to die, thus causing no unpleasant smells. 


In our huge granaries, stores, and provision shops, as 
well as on board nearly every cargo vessel, scores of 
millions of rats are nibbling and gnawing 
at food stores. 


Every day thousands of rats are added to 
the hordes that are continually gnawing at 
the heart of the nation, and at the present 
moment there are probably over 50 million 
rats in the British Isles alone. 


“Liverpool” Virus for Rats is supplied 

on bait ready for use in 2/6 and 6/- tins, 

for Mice in 1/6 tins. In this form the 

Virus involves no trouble in use, it can, _ 
however, be obtained without bait if 
required, in 2/6 and 8/- tubes for Rats, 

and 1/6 tubes for Mice. 


Evans Sons Lescher and Webb Ltd., 
56, Hanover Street, Liverpool, will supply 
at the above prices, postage paid, and 
will gladly advise any large users or 


They are everywhere, nibbling not only 
grain, but cheese, butter, eggs, fowls and 
meat, and also gnawing and utterly de- 
stroying textiles and clothing and damag- 
ing thousands of pounds worth of property. 


The only means to employ that will ensure 
a wholesale destruction is the use of a 


disease-producing germ such as has been institutions on any matter connected with 
proved effective in innumerable tests madeat the Run- , the extermination of rodents, and welcome corres- 
corn Laboratories of Evans Sons Lescher & Webb Ltd. | pondence as to procedure in special cireumstances. 


These germs or disease-producing bacteria are known | The Virus may also be obtained from Chemists. 
as the ‘‘ Liverpool” Virus for Rats and Mice, pro- | “‘ Liverpool” Virus is not a poison and therefore 
duced by Evans Sons Lescher & Webb Ltd. It is | overcomes the acknowledged difficulty with other 
virulent and particularly active, and when infection | exterminators. 
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“GLASGOW : 


HE clean lines and workmanlike appearance of 

the “Glasgow” make an instant appeal to the 
farmer. He sees at a glance the immense advantage 
of its positive three-wheel drive, the superior adhesive 
power of which was so decisively proved at official trials. 


The “Glasgow” Tractor is equally efficient on heavy 
or light lands. And it is British, made by a firm who 
thoroughly understand agricultural requirements. 


Write for Specification, etc., to the sole distributors for the 
British Empire (excepting Canada). 


BRITISH-MOTOR-TRADING 


CORPORATION L?D 


DEPOTS: LONDON—20, 21 and 22, KING STREET, St. JAMES'’S, S.W.1;, MAN- 
CHESTER—230, Deansgate; BIRMINGHAM-—Coventry Road, Yardley; LEEDS—4, 
Duncan Street ; NEWCASTLE-ON-TYNE-—St. Thomas Street; GLASGOW—British Motor 
Buildings (formerly Zoo), New City Road; PARIS—39, Rue de la Chaussée d’Antin. 

HEAD OFFICE: 50, PALL MALL, LONDON, S.W.1. 


Telegrams— Brimotrade, Charles, London.” Telephone—Gerrard 8800. 


St. James's 4 
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ANGLO’S “TAXIBUS” SPIRIT is an Essential Aid to Modern Farming. 


FOR ALL HEAVY TRACTION PURPOSES. 
ALWAYS) "BELIABEE. AND.  .EFFICIEN®, 
SOLD in the SILVER CAN—AVAILABLE EVERYWHERE. 


ANGLO’S VAPOURISING OIL—Best for OIL ENGINES, ete. 


ANGLO-AMERICAN OIL CO., Ltd., 86, Queen Anne’s Gate, London, S.W.1. 
Proprietors of PRATT’S “ Perfection” Spirit. | 
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Do you experience that feeling of content 
which comes when you know your farm is 
yielding the maximum per acre? 


Yes? 


Then you own an Austin Farm Tractor. That 
is the purpose of the Austin—to meet the 
farmer’s demand for a tractor which will give 
long service and first-grade results for a 
minimum of time and expense. 


If you aren’t satisfied—get 


THE AUSTIN : 
MOTOR CO. : 


——_—— LTD.. —— ° 

HEAD OFFICE: : <—<—<— 
Northfield, Birmingham. : a A 
Telephone - - King's Norton 250. i 
Telegrams - “Speedily, Northfield.” - 


TRACTOR 


London ; 479-483, Oxford St, W.1. : 
Manchester : 180, Deansgate. : 
And at Liancourt and Brussels. : 


«e 
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The Fertiliser “‘par excellence.” 


Importers and Yih Sieedie Hee 


63, Niark Wan anak ae E.C. 3, 
AND 
ST. STEPHEN’S CHAMBERS, BRISTOL. 


inka IN VARIOUS ENGLISH PORTS. 


T TELEGRAMS: 
254 piece “MARTABAN FEN, LONDON.” 


SACKS AND BAGS 
AND JUTE GOODS 


OF ALL DESCRIPTIONS. 


For all purposes. For Home and Foreign Markets. 


J. DE PAIVA & CO., 


(Principal—P. PARNHAM.) 
1lk, Drury Lane, LIVERPOOL, England. 
Telegrams: ‘‘ Depaiva, Liverpool.” Telephone: Bank 1348 (2 lines). 


London Office: 
165, Mansion House Chambers, 11, Queen Victoria Street, London, E.C.4. 
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To FARMERS! 


For prevention and cure of Foot and Mouth 
Disease, Tuberculosis, Ringworm, Parasitic 
- + Mange and Destruction of Lice . . 


USE 


JEYES’ FLUID 


Best and Safest Disinfectant 
for Farm, Stable, Kennel. 


SEYVES’ SHEEP DIY. 
FREE FROM ARSENIC OR NICOTINE. 


Approved by the Ministry of Agriculture and Fisheries for the purposes of the 
Orders of the Minister relating to SHEEP SCAB and SHEEP DIPPING in 
Great Britain, and by the Department of Agriculture and Technical Instruction 
for Ireland for the purposes of their Orders relating to SHEEP SCAB and SHEEP 
DIPPING in Ireland, in the proportion of one gallon of Dip to sixty gallons of water. 


Jeyes’ Animal Pamphlet sent free on application to— 


JEYES'’ SANITARY COMPOUNDS CO., Ltd., 64, Cannon Street, London, E.C.4. 


BLUNDELL’S 
B. S. PAINTS oem» 


Mixed ready for use. Elastie and durable. 
commended for the highest class of decorative work. 
Made in 20 colours. Sila. 


Prices -General colours oe es % + . Ed lb, 


ite ; : a: “ s af a 
Cardinal .. a _ Se ad = a 19 aa 
14 lb. tins free. 


IMPLEMENT PAINTS 


Specially recommended for Agricultural Implements. 
Bright-drying. Durable. 


Price —24s. per gallon. 1-gallon tins free. 


PETRIFYING LIQUIDS 


For all Wall Surfaces and for the cure of Damp Walls. 
Prices—24s. per gallon for White and general colours. 


Packed in 1-gallon tins free. 


Orders and enquiries receive prompt attention. Send for Colour Cards. 


BLUNDELL, SPENCE & Co., LIMITED, 


HULL, and 9, Upper Thames Street, London, E.C.4. 
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VEGETABLE SEEDS 


Kiet shale, 
smaliholders, Farmers, 


THE GENTLEMAN'S GARDEN 
THE COTTAGER’S GARDEN. 


Agricultural 
Wholesale Society, 


Lid. 


Invites enquiries from any Co-operative Society in | 
England and Wales whose members require Seeds of 
the very highest quality. 


A.W.S. 


ST. LAWRENCE HOUSE, 


/48, MARK LANE, LONDON, E.C.3. | 
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HOW TO SAVE 50°/, ON YOUR LABOUR. | 


Have you considered the time and money | Figure it out on your winnowing, chaff and | 
that you ‘spend by the old-fashioned | turnip cutting, cake crushing, shearing, 
methods of manual Jabour in the hundred | clipping, churning and separating, to say 
and one. jobs round the farmstead?) nothing of sawing and water-pumping, 


Then think what the installation of a 


“WEBBER” 5-9 I.p. 
ENGINE (STATIONARY OR 
PORTABLE TYPE) 
will mean to you. All these and many other jobs— 
monotonous and mechanical—can be easily and better 
done in a fraction of the time. 
The ‘‘ Webber” 5-9 h.p. Engine runs on petrol, paraffin 
or gas. The average fuel consumption is so much lower 
than that of most other engines as to save 20 °/ on the 
| fuel bill—an important consideration nowadays. The 
| Engine can be set to develop any h.p. required between 
Dhp. and 9 h.p., requires no skilled attention and is 


practically fool-proof. 
The ‘‘ Webber” 10-18 h.p. Engine is just as efficient iy; aa * 
as the 5-9 h.p. —using only ‘6 pint Petrol or ‘68 pint ————S 
Paraffin per h.p. hour, oT S 
Write for Booklet ‘‘E,” free on ‘application. 
MARK WEBBER LTD., age 
Church Acre Works, Guildford. 


Telephones : Bankers : 
Day Pee or cose eaee LLOYDS BANK LIMITED, 
Y | WALTHAMSTOW 920 Ludgate Hill Branch, 5.C.4. 
STABLES, CITY- - - 5817 
' BARCLAYS BANE, 
WarE tt) BEPED WAY, 2057 St. Johns St., B.C.1. 
elegrams : 
“ i MIDDLESEX BANKING CO. 
THACKMEN, Gee LONDON | ae 
A.B.C. 5th EDITION. | Head Office ‘ oo St., 
5 2 BIRD, Proprietor. REGISTERED, .U.0. 


R.WATSON & Co., 


British and Colonial 
FUR, SKIN AND FEATHER MERCHANTS. 


Largest Cash Buyers of Moleskins in the World. 


71 & 73 ST. JOHNS ST., CLERKENWELL, E.C.1. 
- | LONDON. 
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SAVE TIME and Labour by Plowing with 
the No. 40x Oliver Chilled Plow. 


sam eae e i 


Supplied with either single wheel or double wheels, Knife coulter or Jointer. 


SAVE SEED by putting in your Crone with 
the Hoosier Disc Grain Drill. 3244 (= eco 


12 Row 6 in. apart. 
13 Row 7 in. apart. 
15 Row 6 in. apart. 


All steel Frame. 
Land Marker. 


Geared on both sides, 

allowing one half of 

the box to be in use 
if required. 


Can sow up to 7 

bushels per acre 

without changing 
sprockets. 


SAVE POWER by hitching a No. 78 Oliver 
Plow to your Tractor. 


Positive Self 


Lift. 
Makes an é 
a 
Tdeal sy 
Draught. 
en Sits to its 
Outfit with Tae a 
Work. 
ANY 
Three furrow 
Tractor. — 
Two furrow. 


The 3 Furrow Plow is easily converted into a 2 Furrow. 


IMMEDIATE DELIVERY OF ANY OF THE ABOVE IMPLEMENTS. 


JOHN WALLACE & SONS, Ltd., 
Dennistoun, GLASGOW, 


xili 


MINISTRY OF AGRICULTURE AND FISHERIES. 


HANDBOOK OF BRITISH BREEDS 
OF LIVE STOCK. 


EW 7 Eee Ui. 


Turrp EDITION. 


The third edition of the Handbook of British Breeds 
of Live Stock is now on sale at the Offices of the Ministry. 
The Handbook has been extensively revised since the 
last edition was issued in 1913, and it is hoped that it 
will prove of service to all who are interested in live 
stock, whether for exportation or otherwise. 


The object of this publication is to give an account 
of the principal characteristics of all the British breeds 
of horses, cattle, sheep and pigs, with a brief history of 
their origin. A statement of the more important 
shows and places at which the animals of each breed can 
be bought, together with an indication of the average 
prices, is given for the information of prospective pur- 
chasers. The names and addresses of the secretaries of 
breed societies are also given. 


The Handbook contains 136 pages of letterpress, 
and is illustrated by some ninety photographs of animals 
of the different breeds. Copies may be obtained from 
the Offices of the Ministry, 3, St. James’s Square, London, 
S.W.1, price 3s. 6d. net, bound in paper boards. 
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Write to-day for our 


SEED-CORN anp 
CATCH-CROP GUIDE. 


A USEFUL LITTLE BOOK ENABLING YOU TO GROW IMMENSE CROPS OF 
GREEN FEED FOR WINTER.AND) SPRING: 4USES> AND THE “LARGEST “CORN 
CROPS YOU HAVE EVER GROWN. 

YOU KNOW THAT, IF BEVERY (PLANT IN YOUR FIEGDSVYIELDED AS WELLE 
AS THE BEST ONE-THIRD §OF (TRE PLANTS... YOUR VeROFITS WOULD BE 
IMMENSELY INCREASED WITHOUT ADDITIONAL OUTLAY. 


THIS UNIFORMITY YOU GET WITH TOOGOOD’S “BETTER CROPS,” CATCH- 
CROP SEEDS AND SEED CORN.  TOOGOOD’S WHEAT, OATS AND BARLEY, FOR 
INSTANCE, NOT ONLY PRODUCE VERY MUCH LARGER AND BETTER CROPS, 
BUT THEY KEEP THEM STANDING FOR THE HARVESTER. 


Ask for Free Samples 


and a specially low quotation to-day. The seeds cost less to buy, and it does not cost you 
anything to write for Free Samples and Specially Low Prices. A postcard will do, and there 
is no obligation to buy anything. Address us personally : 


TOOGOOD «& SOn'Ts, Earp. 


Seedsmen to H.M. The King, and Growers of ** Better Crops” Seeds only. 


SOovirHaA NMP TroNn. 


47-d1, King William St., 
LONDON, E.C.4. 


TELEGRAMS : TELEPHONE : 


Inland: ‘**‘ Paganini, Cannon 
i onncue. , Avenue 1729 


Foreign: ‘“‘ Paganini, London.’’ (3 lines).; 
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Any of the Articles in this Journal may be reproduced in any registered 


newspaper or public periodical without special permission, provided that the source 


is acknowledged in each case. 


The Ministry does not accept responsibitity for the views expressed and the 


statements made by. contributors, nor for any statements made in the advertisement 


columns of this Journal. 


- 


xvi THE JOURNAL OF THE MINISTRY OF AGRICULTURE.—A dvertisements. 


By ROYAL WARRANT. 


FISONS’ 


(IPSWICH) 


FERTILIZERS. 
“* The best in the world.” 
FOR ALL CROPS. 

BASIC SLAG. 
BONE MEALS. 


FISH GUANO. 
Prompt Delivery. 


Full particulars and prices on application. 


Joseph Fison & Co. Ltd., 
IPSWICH. 


BEEF !! 


Cost of production 


reduced 45 ye 


by the Creosoted Stave 


NORFOLK 
SILO. 


Particulars and Prices of— 


“CERES” STACK SHEETS | 


Quality, Superior Workmanship, the reliable 
protection they afford, explains why the 
“Ceres” brand are described by users as 


“The Most Satisfactory in the Market.” 


£ 
8x6vds.7 
9 


Saxeo., 1 


COW pp”? 


10x8 er 

12x8 «. 14°80 16.166 19. 40.214 
12x10. 18 00 21 00 24 00 27 00 
Carriage Paid. 


d CES.) Pes: 
0 8 80 9120 1016 
O11 40 12760 4s 
014 0016 0018 0 

2 


Five per Cent. Discount. 
Samples submitted on application to: . 


J. RANDS & JECKELL 
Dept. J. SWICH. 
Manufacturers to aR the King: 


JEWSON & SONS, L?®.: 


Head Office-NORW ICH. 


THE JOURNAL 


OF THE 


MINISTRY OF AGRICULTURE 


Wooly Ae Vil! \ywNiow bd: 


AUGUST, 1920. 


NWOTES” FOR’ THE’ MONTH. 


Tue shortage of cereals throughout the world makes it of great 
importance that during the next few years this country should 
produce the maximum yield of wheat of 
Early Sowing of which the land is capable. In order to 
Winter Wheat. encourage the sowing of wheat the Govern- 
ment has promised that so long as the import of wheat is still 
controlled, the farmer will receive for his home-grown wheat, 
of sound milling quality, harvested in 1921, an amount equal to 
the average (c.i.f.) price of imported wheat of similar or com- 
narable quality, and at the same time he will have the guarantee 
based upon the costs of production provided by the Agriculture 
Bill, which should secure him against serious loss. With this 
incentive on the. part of the Government it is earnestly hoped that 
farmers will make every effort to relieve the present food situation 
by placing the largest possible area of their land under wheat. 
Farmers will be well advised, also, to use only the best varieties 
of wheat, of satisfactory germinating power. Under rich condi- 
tions preference should be given to a stiff-strawed variety 
producing grain of good milling quality. Of these, there are 
several on the market. In choosing a variety local experience 
is generally a safe guide to follow; in cases of doubt, application 
should be made to the nearest agricultural education centre. 
Apart altogether from the question of breaking up more grass 
land, which may still, in suitable circumstances, be a perfectly 
sound policy, both nationally and economically, there are many 
ways of adding considerably to next year’s wheat acreage. In 
this connection this year’s bare fallows are calculated to play a 
very important part. The intensive corn production of the war 
years has, in many cases, left a legacy of weeds and impaired 
(32657) P.6/19& 11,250. 8/20. M.&S§, A 
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productivity, and consequently farmers have had to deal this 
year with a greater extent than usual of bare fallows. Fortu- 
nately, the weather has been very favourable for bare-fallowing. 
Weeds will have been turned to useful account in the form of 
humus, and the soil will have recovered in fertility and in the 
condition known to farmers as “‘ tilth.’’ The importance of a 
good tilth cannot be overrated ; no amount of subsequent manurial 
or mechanical treatment will make up for the deficiencies of a 
bad seed-bed. Farmers, therefore, especially on heavy land, 
should resist the temptation to sow a catch crop on a fallow 
already clean, and should reserve the land for the early sowing 
of autumn wheat. The sheeping off or ploughing in of a green 
crop may, in the case of a heavy soil in a wet autumn, result in 
the loss of soil texture and of the advantages of an early seed-bed. 

Early sowing is likewise possible in many cases after “* seeds ”’ 
hay. The past year was not, generally, favourable for ‘* seeds,”’ 
particularly clovers, and the result has been in not a few cases 
a thin plant, with weeds taking the place of the absent clovers. 
In such cases it would, as a rule, be advisable to forego the after- 
math and break up immediately the hay crop is off the ground. 
A half-fallow in favourable weather will, if kept rough as long as 
possible, kill the weeds and mitigate, if not altogether prevent, 
attacks by wireworm. So, also, after picking peas, winter barley 
or winter oats, it will in many cases, provided that the weather 
is suitable, be possible to sow wheat early. Recent develop- 
ments in machinery have provided farmers with an effective 
means of speeding up autumn cultivation, and the best way of 
recovering the capital outlay involved is to keep the machinery 
going while the days are still long and the weather favourable. 

On typical wheat lands, more particularly those of a heavy 
nature containing chalk, corn crops may be successfully repeated 
several times. The main consideration in this connection is 
suitable manuring, and either dung or artificial manures may 
be used with an equal measure of success. 

Wheat will doubtless be sown to an appreciable extent in 
circumstances other than those mentioned; it is mainly desired 
here to draw attention to the importance of early sowing. If 
the seed is sown early the plant is able to make good growth 
before the cold, wet weather sets in, and is thus in a better 
position to utilise plant food and prevent ‘‘ washing’’ in the 
course of the winter. If it is too forward or too luxuriant in 
spring it can be sheeped off without damage, and will stand up 
all the better at harvest. 


1920. ] Fruit CuLTIvATION IN A GRAVEL Pir. 407 


On the average, early-sown crops give the best return. Many 
farmers purposely delay sowing because they fear the develop- 
ment of ‘‘ black grass.’’ In our climate it is safe on the whole 
to utilise an early seed-bed and risk the black grass; a luxuriant 
crop has a smothering effect on weeds, while early sowing will 
save seed and manure. As regards the latter, however, it may 
safely be said that wheat will repay the judicious use of arti- 
ficial manures as well as, if not better than, most crops. The 
main requirement is nitrogen. About 3 cwt. per acre of sulphate 
of ammonia shouldbe applied at seed-time, followed by another 
3 to 3 ewt. in early spring, if the condition of the crop warrants 
the additional dressing. In the case of wheat after a straw 
crop, about 2 cwt. per acre of superphosphate or 4 to 5 ewt. of 
basie slag should also be harrowed in at seed-time. Farmers are 
advised to obtain their supplies of manures early. 

S5 * * * * * 
Or all the unpromising propositions that could be taken in 
hand for garden purposes, a gravel pit at first sight might very 
: _ ., Well appear the least attractive. Neverthe- 
Fruit Cultivation jes; My, G. J. Bolingbroke, of Springfield, 
in a Gravel Pit. near Chelmsford, has shown how, by taking 
advantage of opportunities and exercising great ingenuity, 
obstacles can be overcome and an apparently sterile waste be 
made to produce an abundance of the choicest fruit. By the 
courtesy of Mr. Bolingbroke, the Ministry is able to publish the 
following account of his undertaking. 

Some fifteen years ago the excavation of gravel which had 
been commenced by Mr. Bolingbroke 25 years ago in a quarry 
near his home ceased, and a hole over 60 feet deep and extending 
to about # acre remained. The local authorities were in need 
of just such a place to deposit town refuse, and permission was 
siven for them to lease the pit for this purpose. Later on, large 
building operations were commenced in the neighbourhood, and 
Mr. Bolingbroke again offered the use of the pit for the disposal 
of the excavated earth, and many hundreds of yards of the very 
best top soil, together with the top soil and waste earth arising 
from the working, was thrown in on top of the rubbish. In the 
course of about five years the lowest level of the pit had been 
raised to some 50 feet from the surface, and the hitherto almost 
perpendicular sides had been converted into slopes which 
seemed to Mr. Bolingbroke to present an ideal situation for fruit 
trees and garden crops. These were tried tentatively at first. 
but the results were such as to justify his highest hopes, and 
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operations were thereupon commenced which continued over 
most of the intervening years and have resulted in the planta- 
tion of some 550 trees. ‘These consisted of cordon, wall, bush, 
pyramid and standard trees. 

Shelter at the top of the pit in the form of a long brick wall 
and hedges already existed. The slopes were laid out in terraces 
upon which, as well as around the top, broad walks exceeding half 
a mile in length in all, with borders on either side, were con- 
structed. The intervening slopes were covered with a thin layer 
of cement and sand, upon which choice fruit trees have been 
trained, and the walks connected with each other and with the 
bottom by concrete steps. The accompanying illustrations show 
the arrangements very clearly, but it was taken some years ago, 
and the slopes have since become fully covered. Some trouble 
was at first experienced from subsidence, but the effects of this 
are very little seen now. In consequence of the depth of the pit 
and the slope of the sides, neither sun nor rain is wasted, and 
an ideal forcing atmosphere is produced, so much so that crops 
are two or three weeks earlier than on the level ground above, 
late frosts are almost unknown, and ideal, summer-like condi- 
tions of climate are produced even in mid-winter. 

The long brick wall previously mentioned is on the western 
side of the pit, and consequently has an eastern exposure. It 
is clothed with well-trained Morello cherries, and a visit at the 
middle of May showed them well set with fruit. Some two 
yards from the edge of the pit a long row of cordon Cox’s Orange 
Pippins surround the west and north, and at this time gave 
promise of a fair crop. Between these and the edge is the path, 
and on the extreme edge is a trellis carrying the upper branches 
of the Doyenne du Comice pears trained against the slope below. 
These pears carried a very heavy crop of specimen fruit last 
year, and it is curious to note that, although there is not a heavy 
set below, the branches on the trellis have set fruit very thickly, 
without artificial fertilisation of any sort. 

On the upper walk the slopes were almost entirely covered with 
well-trained pears: Doyenne du Comice facing east and south- 
east; 5 Louise Bonne of Jersey, which had again set well, 
although they matured over 2,500 fruit last season, and a few 
Emile d’Heyst facing west; 4 peaches facing south-west; and 
Morello cherries facing north. Round the edge of this walk are 
cordons of Cox’s Orange Pippin apples and Louise Bonne of 
Jersey pears, mostly well set. A good bed of lettuce occupied a 
corner facing south-east, cabbage were finished, and cos lettuce 
just coming on. 


1a. 1.—Quarry Fruit Garden, Lancaster House, Springfield, Chelmsford, 
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lic. 2.—Another Section of the Fruit Garden. 
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On the lower walk trained trees of Pitmaston, which last year 
produced record fruit, including two specimens weighing 24 and 
28 oz., faced west, and a few more peaches south-west. 
Monarch and other plums showing an abundance of fruit, but 
like so many others this year rather troubled with green fly, 
faced south-east, and a small plantation of bush Morellos faced 
north-east, with trained trees of the same on the north wall. 
Around the edge of this walk were bush and half standard Cox’s 
Orange Pippin and Worcester Pearmain, all setting well, inter- 
spersed with early potatoes, and in the south-east corner a small 
plantation of Whinham’s Industry gooseberries. About 
15 years ago two old Waterloo peach trees were planted here as 
standards, and bore regular crops (including over 1,500 fruits 
in 1914) until quite recently, when, being nearly 30 years old 
and worn out, they were destroyed. 

On the lowest slope were trained Cox’s Cordon Orange Pippin, 
mostly well set, and on the level ground, now 50 feet below the 
surface, were about 40 healthy and well-grown specimens of bush 
peaches, pears and apples. In between these trees and on all 
the slopes daffodils, narcissus and other bulbs were planted in 
quantity. 

Watering the fruit trees has been found quite unnecessary, and 
it is thought that the slopes collect the rain and carry it to the 
roots of the trees. Manure is generally applied in the form of 
a mulch in summer, and a proprietary plant food has occasion- 
ally been used. The trees have been kept clean and healthy by 
occasional winter washing with caustic soda, and, when neces- 
sary, biting and sucking insects have been disposed of by means 
of arsenate of lead and quassia-soap sprays ‘respectively. 

On the ground adjoining the pit an excellent fruit store to hold 
upwards of 800 bushels of fruit has been built in two storeys. 
the lower of which is underground and keeps fruit in good 
condition to a very late period—this year until the end of May. 

The whole undertaking provides an invaluable object lesson 
on the utilisation of waste land. 


Tue Ministry, with the approval of H.M. ‘Treasury, has 
appointed Dame Meriel Talbot, D.B.E., to be Woman Adviser 
’ to the Ministry. The obj this appoint- 

PW Adviser oy snithat tio, fullent aa : es ae 
to the Ministry. rat the fullest use may be made 
of women’s experience, interest and work 


in the agricultural and rural life of the country. Dame Meriel 
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Talbot, who has previously served as Director of the Women’s 
Branch of the Food Production Department, has held several 


important public appointments, and has been connected with 
the Ministry for several years. 


The Woman Adviser will be specially responsible for the 
recommendation of suitable women to serve on the Councils of 
Agriculture for England and Wales, the Agricultural Advisory 
Committee and the County Agricultural Committees and their 
Sub-Committees. She will make it -her business to keep in 
touch with these bodies in order to see that women’s opinions 
and interests are not overlooked. She will also watch the work 
of the Women’s Institutes throughout the country and advise 
the Ministry with reference to grants to the Federation of 
Women’s Institutes and kindred bodies. She will keep in close 
touch with the Director of Rural Industries, and will co-operate 
with him in any measures that can be taken to enlist the help 
of women in all schemes framed for the welfare or betterment 
of village life. 


The Minister attaches great importance to arousing and retain- 
ing the interest of women in all agricultural and rural matters, 
and Dame Meriel Talbot will attend those conferences and 
committees at which matters affecting women are discussed or 
where a fuller knowledge of the Ministry’s policy may be 
acquired. The welfare of the women of the country is closely 
bound up with the progress of agriculture. It follows that the 
appointment of a woman specially trained in public affairs and 
particularly in the work of many organisations that exist for the 
benefit of rural districts and rural industries cannot but prove 
a valuable factor in the present movement for stimulating 
women’s interest in all matters relating to the land. 


THE conditions arising in regard to horticulture during the 
War, and the work of the Food Production Department during 
that period, indicated the urgent need 
for the future development of national 
education in the production of fruit and 
vegetables. Hitherto large quantities of fruit and vegetables 
have been imported in the past, but might have been grown 
to advantage in this country, and from several standpoints it is 
important that we should produce more food, so as to become as 


Instruction in 
Horticulture. 
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nearly self-supporting as pussible. Lack of knowledge of the 
proper methods of culture has been largely responsible for our 
neglect of horticulture in the past, and the first step was the 
adoption of an extended scheme of instruction. ‘The problem 
has been engaging the attention of the Ministry for some 
considerable time. 


The importance of increased home production of «ll foodstuffs 
was apparent, and the Government set aside a considerable sum 
of money for the purpose of agricultural education and research, 
including horticultural education. It was considered that the 
best interests of the country would be served by an extension of 
the system of decentralisation. Some details as to this develop- 
ment will be of interest to all concerned in horticulture. 


The first step was naturally the investigation and consideration 
of all past schemes of education to discover what crrors had been 
made and what class of work had achieved the most useful results. 
It was shown that propaganda by lecture and leaflet only did not 
produce results fully commensurate with the money and energy 
expended. The Ministry therefore decided on a new scheme, 
the key-note of which is the practical demonstration of approved 
economic methods of production of fruit, vegetables, and of 
honey, combined with manual, graphic and oral teaching, with 
the object of increasing production, efficiency in production, and 
the elimination of unprofitable varieties. 


The administrative work is placed in the hands of the Local 
Authority, who has power to set up Horticultural Sub- 
Committees. For the assistance of these Committees 
in revising existing, and in formulating new schemes, the 
Ministry has prepared and distributed to all those cfficially con- 
cerned a comprehensive memorandum embodying a complete 
although elastic scheme, which can be adapted to suit the par- 
ticular needs of each county. This aims at the establishment 
of a, Horticultural Instruction Centre at the Farm Institute, 
where demonstration fruit and market garden plots and apiaries 
will be established. These form the practical basis for the 
courses of teaching which will be varied to suit the needs of all 
districts. For those who intend to follow fruit and vegetable 
production as a business, a full year’s course of day classes at 
the centre will be provided. This course, although not suffi- 
ciently equipping a student to commence business immediately, 
will form a sound basis of technical education. 
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For those who are unable to attend day courses, evening 
courses would be held either at the instruction centre or at con- 
venient places in the county, and to assist established market 
gardeners and fruit growers meetings would be arranged at which 
approved methods would be discussed. The grounds at the 
centre would be available for such practical tests and expen 
ments as the needs of the county indicate. 


The allotment movement, which is now so firmly established 
and embraces over 1,000,000 holders, is of national importance 
and has not been overlooked. This would be provided for by 
the establishment of demonstration plots in all suitable areas. 


A scueme for combining market gardening with poultry 
keeping has been proposed by the Ministry, with a view to 
ascertaining how far it 1s possible to carry 
MarketGardening 5), , system of market garden cropping on 
ieee a small area and at the same time to keep 
: upon it a certain number of fowls. Three 
areas of one acre each have been selected, viz., at Titchfield, in 
Hampshire, Methwold, in Norfolk, and Rolleston, in Nottingham- 
shire. The acre is in each case to be divided into four quarters, 
and the cropping on each quarter is to be arranged so that the 
birds, 150 in number, are three months of the year on each 
quarter. A central fowl house is to be constructed, fitted with 
sliding doors to enable the birds to be transferred from one 
quarter to another according to the state of the cropping and 
the period during which the birds are intended to cecupy any 
particular quarter. The manure produced each three months in 
any one section will be equally distributed over that section. 
The cropping is arranged so as to admit of the land being 
properly worked in the interval following the removal of the 
birds. Catch crops, mustard and rye for green manure, will 
be also introduced where possible in rotation. It is hoped that 
by these experiments some information will also be gained as to 
(1) the value of poultry manure for crops on ground in a low 
state of fertility, and (2) the rate at which poor land may be 
brought into a fertile condition by poultry manure alone. 
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Iv is understood that certain Councils have been considering 
the desirability of providing fruit trees for some of their small 
Supply of Fruit holdings, and in view of the present short- 
Trees for age and the difficulty of obtaining trees of 
Small Holdings. good quality and true to name, the 
Ministry has made arrangements for the supply of a limited 
number of fruit trees for planting during the coming autumn 
and in the autumn of 1921. The trees are not to be so!d by the 
Council to their tenants, but are to remain the property of the 
Council, who will arrange for their proper planting and recoup 
their outlay by means of a suitable increase in the rent of the 
holding. 


The arrangements made provide for the supply of the follow- 
ing varieties :— 


Apples. 

Bramley’s Seedling Gladstone 
Newton Wonder Worcester Pearmain 
Lane’s Prince Albert Allington Pippin 
Grenadier James Grieve 
Early Victoria Rival 
Beauty of Bath 

Plums. Pears on Quince, 
Victoria Conference 
Czar Dr. Jules Guyot 
Purple Egg Plum Fertility 


Early Rivers 
Belle de Louvain 


A proportion of the apples will be supplied on Paradise and 
others on Crab stocks. All the two-year-old trees to be supplied 
in 1921 will be ‘‘ feathered.’’ It is advisable that a high stan- 
dard of selection shall be maintained on holdings where fruit 
is planted, and in order that this standard may be attained the 
Ministry has arranged for the fruit trees to. be carefully 
examined with a view to ensuring their freedom from disease. 


The price to be charged for the maiden trees supplied this 
autumn will be £10 10s. Od. per hundred, free on rail, packing 
extra. It is not possible at present to quote a definite price 
for the two-year-old trees to be supplied next year. 
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Berore the War the production of fish meal had become a 
considerable industry at the larger fishing ports of the United 

Kingdom. In 1918, out of 40,000 tons 
Fish Meal as Food produced, 380,000 were exported to the 

for Live Stock. Continent, mainly to Germany, where fish 
meal found a ready sale. In this country it has been used in 
steadily increasing quantities to feed pigs and poultry, but has 
been little employed for the food of other classes of live stock. 
Manufacturers will be obliged to resume the export trade unless 
British farmers will recognise the value of this product as a feed- 
ing stuff. Purchasers should distinguish between fish meal 
manufactured for use as a feeding stuff and the manurial article 
sold under the title of fish guano. ‘The fish meal for feedihg is 
made from fresh offal, together with whole fish that are unsale- 
able owing to a glut in the market. Care is taken that the 
ingredients be wholesome, but in the preparation of fish guano 
the question of suitability for animal feeding does not arise, and 
this produet should therefore be avoided as a foodstuff. The 
composition of fish meal varies, but it should contain over 50 per 
cent. of proteins (albuminoids) and 25 per cent. or so of ash, 
which mainly consists of phosphate of lime. It is, therefore, 
specially rich in proteins and phosphate of lime, flesh and bone 
formers. Owing to the small proportion of carbohydrates, fish 
meal cannot exercise its full value unless it is used together with 
other feeding stuffs rich in this constituent, as for example, 
green fodders, roots and grain foods, or the more starchy feeding 
stuffs like maize and milling offals. 


It has been objected that fish meal taints the carcass, but this 
occurs only where it has been given in undue proportion. A 
rough but useful general rule is that fish meal should not form 
more than about one-eighth of the total dry food consumed. 
This will produce pork and bacon of excellent quality, quite free 
from fishy taint, provided that the fish meal is good and not too 
rich in the fish oil which carries the fishy taint. For this 
reason careful manufacturers reject herrings as a constituent of 


fish meal. 


In order to secure the essentials just noted, the Association of 
Fish Meal, Fish Guano and Fish Oil Manufacturers—represent- 
ing nearly all the manufacturers of fish meal in Great Britain— 
has agreed to produce, from white fish only, a meal to be sold 
as ‘‘ white fish meal.’’ and to conform with the following limits 
as to composition :— 
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Albuminoids - - - - Not less than 55 per cent. 


Phosphate of Lime — - - - tenth Gh, at ee ae te 
Oil - - - - - - SPORT SOLS Dy Van ated 
Salt - - - - - - oe be cs 


Such a meal should be light brownish in colour, well ground, 
and free from large pieces of bone. It should be free, also, from 
the offensive smell of decayed fish. If its moisture content is 
not above 18 per cent., or thereabouts, the meal should keep well 
for a considerable period in a dry store, fitted preferably with a 
wooden floor. 

In Scandinavia and elsewhere on the Continent, fish meal has 
been found very useful for all kinds of stock. The use in this 
country for pigs and poultry is large and still increasing. Recent 
experiments at Reading College proved its value as a supple- 
mentary food in rearing calves on whey. In this experiment, 
however, it should be noted that fish meal formed from cod liver 
was invariably rejected by the animals. Other fish meals, how- 
ever, gave most satisfactory results. Scottish cattle feeders 
have found that it succeeds well to the extent of 2 to 8 Ib. per 
head per day. Scandinavian farmers have demonstrated that 
4 lb. or even more per head can be fed to dairy cows without 
imparting a fishy taint to the milk. Here, albuminoids are 
specially required, and it would appear, therefore, that fish mea! 
has an especial usefulness in milk production. There is, how- 
ever, a risk of direct contamination of the milk through the 
agency of the milker if he, or she, has happened to handle the 
foods before milking. Only where the greatest care is exercised 
can the use of fish meal for milch cows be recommended, but 
where due precautions are observed, and the proportion of the 
richer cakes, such as decorticated cotton and earthnut cake, 
is small, fish meal up to 8 lb. per head per day may be given 
without ill effects. In the rearing of calves fish meal is satis- 
factory because of its richness in albuminoids and_ bone 
phosphate. Experiments at Kilmarnock demonstrated the 
usefulness of the following mixtures :— 

(1) Oatmeal - 2 parts. (2) Fine Thirds - 2 parts. 
Fish Meal - 1 part. Fish Meal - 1 part. 

These ingredients were mixed with boiling water into a kind 
of porridge and fed with whey. The whey and meals were intro- 
duced gradually when the calves were three weeks old, until at 
six weeks the supply of whole milk was entirely stopped, 1 gallon 
of whey and 3 lb. of meals constituting the daily ration. This 
was increased gradually to 14 gallons of whey and 1 lb. of meals. 
Hay was introduced when the calves were five weeks old, and 
linseed cake three weeks later, fed in increasing quantity. 
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In the Reading experiments, carried out under the auspices 
of the Ministry, the following mixtures gave excellent results :— 


(1) Linseed Meal - 3 parts. (2) Linseed Meal - 2 parts. 
Bean Meal = ig Me Fish Meal - | part. 
Fish Meal =| Li fpart: 
(3) Linseed Meal - - .3 parts. 
Finely Ground Oats - 3. ,, 
Fish Meal . - 1 part. 


Beginning when the calves were two weeks old, the meals 
were fed with whey, gradually replacing whole milk until, at the 
age of one month, the calves received daily 1 gallon of whey and 
1 lb. of meal. At the outset the meal was mixed with whey, 
but the calves soon took to it in the dry form. From four weeks 
onward they were given hay, and a little later a small allowance 
of linseed cake, coconut cake and maize gluten feed. 

It is essential that fish meal used for calf-rearing should be of 
the best quality and finely.ground. It is a useful sapplemontary 
food for sheep on roots and may be fed at the rate of 2 to 3 oz. 
daily per 100 lb. live weight, together with roots or other green 
food. For pigs, a useful proportion is from one-inth to one- 
seventh of the total dry foods. rising in the last month to more 
than 1 !b. per head daily. Such feeding leaves no detrimental 
trace upon the colour, smell, taste or cooking qualities of the 
meat. Before feeding to pigs the sample should be tasted in 
order to see that it does not contain too much salt, which, in any 
appreciable quantity, is injurious. 


* * * * * * 


Durine the season 1921 the Ministry has decided to permit 
the planting, in districts scheduled as Infected Areas under the 
Wart Disease of Potatoes Orders, of first 
early potatoes of varieties susceptible to Wart 
Disease. The concession made to market 
growers in 1919 for the year 1920 to intro- 
duce fresh ‘‘seed’’ of first early susceptible varieties into 
Infected Areas will now be extended to all growers. ‘The effect 
of this decision is that, next year, any true first early variety 
of potato, whether ‘* own-saved ”’ or otherwise, as well as the 
variety ‘‘ Eclipse ’’ and any variety recognised by the Ministry 
as being of the ‘‘ Eclipse ’’ type, may be planted in any land 
in an Infected Area other than land on which Wart Disease has 
been known to exist. 


Planting of 
Early Potatoes in 
Infected Areas. 
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Ir is now generally felt that the requirements of agriculture 
for artificial fertilisers are likely to be much larger in the future 
than in former years. This may be antici- 

Nitrogen from pated especially with regard to nitrogen, of 

the Air. which increasing supplies will be needed in 
the development of a more intensive cultivation of the wheat- 
crowing areas of the world. The imperative need for maintaining 
and extending the world’s production of food, and the vital 
importance of combined nitrogen for this purpose, has been 
emphasised by the lessons of the War. Attention was drawn to 
the importance of increasing the nitrogen supplies of this country 
by the Nitrogen Products Committee, which was eppointed by 
the Government in 1916 to consider the whole cuestion of the 
development of this source of wealth. The Report cf the Com- 
mittee,* issued some months ago, contains a number of recom- 
mendations by which it is considered the output of nitrogen 
available for explosive and agricultural purposes might be 
increased. Details are also given in the Report of the various 
methods of the fixation of atmospheric nitrogen, in order that 
supplies may be utilised to the fullest possible extent. As is 
generally known, the methods have for their object the separa- 
tion of the gaseous nitrogen from the air by a chemical process, 
and its conversion into a solid substance in a form readily avail- 
able for use as a fertiliser or other purpose. 

Definite measures seem now to be in progress for the fixation 
of atmospheric nitrogen on a scale commensurate with its 
importance to the security and economic stability of this country. 
A syndicate has been formed by Messrs. Brunner Mond & Co., 
and has acquired a factory and commenced the preliminary 
arrangements for the production of nitrogen by one of the several 
known processes of fixation. A short account of the objects of 
the syndicate and the work which has so far been accomplished 
was published in the issue of the Journal of the Society of 
Chemical Industry for 30th April last. It appears that the 
syndicate has selected the process which consists essentially in 
the manufacture of ammonia by the combination of nitrogen and 
hydrogen at a high temperature under pressure. The ammonia 
thus formed will be converted into nitric acid and nitrates. 

It is pointed out in the article that the normal output of 
ammonia in tkis country is quite insufficient to supply the 
enormous demands for explosives in modern warfare, while 
ammonia in the form of ammonium sulphate is by far the most 


*See this Journal, February, 1920, p. 1112. 
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important fertiliser we produce. ‘To the extent to which it is 
used for explosives it must be diverted from agriculture just at 
the time when it is imperative to increase the home-grown food 
supply to the utmost extent. This was the situation with 
regard to ammonia during the War. 

The case for increasing the home supplies of nitrogen is thus 
clearly established and urgent. Agriculturists may watch with 
close interest the results which attend the pioneer attempts in 
industry to render this country independent of foreign markets 
for our supplies of this essential fertiliser. It is on the success 
of such efforts, only in degree less than on the more direct efforts 
of the farmer, that the prosperity and security of British agri- 
culture must largely depend. 


* * * * * * 


Wuiie the farmer in a large way of business may find it 
economical to use young horses solely for ploughing, older horses 
for both ploughing and hauling, and others, 
The Small again, for drawing light vehicles at a quick 
Holder’s Horse. pace on roads, the occupier of a small 
holding is obliged to carry out all such work with the aid of one, 
or perhaps two, horses. To ex-service men and others who may 
be so placed, the question of the best type of horse is therefore 
important. The small holder’s horse should be a general utility 
animal—one which, although it may not be the ideal horse for 
any particular class of work, can yet draw a plough or a loaded 
cart on the land, and can also travel to market with a cart con- 
taining farm or garden produce. It must be strong and active, 
and of the right age to perform constant work of every description. 
With regard to the question of breed, it is possible to find 
suitable animals among Clydesdales, Suffolks, Shires, or crosses 
of these breeds. Sometimes crosses between heavy and light 
horses are found suitable. Much depends on the situation of 
the holding. In many districts, mountain or moorland ponies 
are used largely for draught purposes, except the small Exmoor 
and Welsh ponies, which are suitable only for pony traps. In 
parts of Wales, on Dartmoor and in the New Forest, there are 
ponies of the mountain and moorland breeds that may be 
described as the ideal draught animals for the small holder— 
inexpensive to keep, courageous, intelligent, resourceful and 
able to draw a considerable load at a reasonable pace. A note 
on these ponies appeared on p. 808 of last month’s issue of this 
Journal. 
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Small holders in the neighbourhood of mountain and moor- 
land districts will also find Borderland ponies very valuable. 
The Dale pony, for example, is used in the Dale and Fell dis- 
tricts of Westmorland, Cumberland and Yorkshire. The 
Devonshire cob is used in the Exmoor and Dartmoor districts. 
The larger truck pony of the New Forest is considered by many 
to be an ideal transport animal. Mountain and moorland ponies, 
however, are suitable for all parts of the country, with the reser- 
vation above-mentioned as regards Exmoor and Welsh ponies. 

The beginner, when purchasing, should secure the assistance 
of someone who has had considerable experience of buying and 
selling. While it would be economical for a farmer on a large 
farm to select a young animal that is perfectly sound and free 
from blemish—an animal which should increase in value each 
year until it is five or six years old—the small holder’s utility 
horse should be six years old or more when bought, and it should 
be purchased with a view to keeping it on the holding as long as 
it is able to do the work. When selecting a horse, a small 
holder need not necessarily reject an animal because of a 
blemish, provided that such blemish does not interfere with the 
horse’s ability to work. Care, however, is needed to ensure that 
the animal is free from the grosser defects which unscrupulous 
dealers might wish to conceal. 

In the Southern and Midland counties the horse should be 
turned out at night in a grass field all the year round, except 
possibly in very severe weather. If there be no paddock on the 
holding, the animal should be kept in a yard that has an open 
shed; on no account should it be tied up at night in a hot and 
stuffy stable. If the horse has been stabled, the transition to 
open-air life must be gradual. 

A booklet on ‘‘ The Small Holder’s Horse’’ is published by 
the Ministry in the series of “‘ Small Holders’ Guides ’’ (No. 4). 
Copies may be obtained on application to thee Offices of the 
Ministry, 8, St. James’s Square, London, §.W.1, price 2d.. 
post free. 

* * * * * * 

AN important proseeution under the Horse Breeding Act, 
1918, was heard recently in the Ripon City Court, when three 
farmers were summoned, on the informa- 
tion of the Live Stock Officer of thea 
Ministry, for travelling a shire horse for 
service without licence. There was a 
second charge of exhibiting the horse on premises not in the 
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defendants’ own occupation. Under the Horse Breeding Act, as 
was explained in last month’s issue (p. 313), any person who 
at any time after the lst January, 1920, being the owner or 
having the control of a stallion, which for the purposes of the 
Regulations under the Act is deemed to have attained the age 
of two years, travels the stallion for service, or exhibits it on 
any premises not in his occupation with a view to its use for 
service or permits it to be so travelled or exhibited, shall be 
liable on summary conviction to a fine not exceeding £20, 
unless the stallion is at the time licensed under the Act. 

Evidence was given to show that the owners of the horse 
applied for a licence, and that the horse was examined on 
behalf of the Ministry. The Ministry informed the owners 
that the licence was refused, the examining Veterinary Sur- 
geon having certified the stallion to be affected with a disease 
prescribed in the Horse Breeding Regulations (1919) as a 
disease rendering a stallion unsuitable for service of mares. 
The owners thereupon exercised their right of appeal, and the 
horse was further examined by a referee appointed by the 
Ministry. The report of the examining Veterinary Surgeon 
was confirmed, and the owners were notified that the appeal 
had failed, and that, in consequence, they must not travel the 
horse. The notice was nevertheless disregarded, and the 
Ministry, therefore, instituted a prosecution. The three owners 
were found guilty, and a penalty of £1 on each count was i1m- 
posed, making £6 in all, and 3 guineas was allowed towards 
the solicitor’s expenses. 

The result of proceedings by the Ministry in two other cases 
has also been reported. At Stockton Police Court, on the 28rd 
June, a horsebreeder was fined £5 and £3 8s. 6d. costs for 
travelling two unlicensed stallions, and for failing to produce 
the licence for a stallion when asked to do so. In the other 
case, at Scofton (Yorks., N.R.) Police Court, on the 6th 
July, a stallion owner was fined £15 inclusive of costs for 
allowing his horse to travel for the service of mares, although 
a licence had previously been refused by the Ministry. 

* * * * * * 

(1) East Sussex (Romney Marsh).—Since the issue of this 
Journal for June last, two further outbreaks of Foot-and-Mouth 

disease have been confirmed in what was 

Foot-and-Mouth jnown as the Bast Sussex Scheduled Area, 

Disease. viz., on the 4th and 5th June respectively. 
on holdings in close proximity to the original premises at 
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Running Waters, New Romney, Kent, on which the first case 
was confirmed on the Ist June. No further outbreak has since 
occurred in that district, and it is hoped that the remaining 
restrictions, which at present only apply to a very small ares 
immediately around the infected places, may shortly be with- 
drawn. 

(2) Norfolk.—Following upon the outbreak at Bowthorpe, 
Norwich, on the 1st June, referred to in last month’s issue of 
the Journal, an outbreak was confirmed on the 7th June at 
Emneth, near Wisbech, Norfolk, in the occupation of the same 
owner. This extension necessitated the prohibition of the 
movement of animals over a much enlarged area, including the 
whole of West Norfolk, as well as parts of the Isle of Ely and 
the Holland division of Lincolnshire. Thereafter two further 
outbreaks occurred in the Bowthorpe scheduled area, and twelve 
more in the Emneth area. The last of the latter series was 
confirmed on the 138th July. It has been possible for the 
Ministry to make considerable modifications of the areas 
originally scheduled, and it is now hoped that, in the absence of 
unforeseen complications, there may be further contractions of 
the areas which are at present subject to restrictions on move- 
ment of stock. 

* * * * * * 

Tue possibilities of using the aeroplane as a means of 
transport for horticultural produce have recently received 
consideration in France and in England. 
Tm a note published in the issue of the 
Journal d’Agriculture Pratique for 8rd 
June last, the economic advantages in the 
conveyance of the choicer varieties of market garden produce to 
markets by aeroplane service were mentioned, while the subject 
was also discussed at a recent meeting of the French Horticul- 
tural Society. A writer commenting on this method of 
transport in the issue of the Fruit, Flower and Vegetable Trades’ 
Journal for 5th June last, points out that in addition to the 
great saving of time by aeroplane transport, the atmospheric 
conditions during the flight of the machine produce the refrigera- 
tion necessary to keep the fruit cool and in perfect condition 
during transit. 

Actual tests of this method of transport have been made. In 
one test in March last, a well-known French horticulturist sent 
strawberries from Saint Laurent du-Var in the Maritime Alps 
to the Central Market in Paris by aeroplane; and consignments 
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of crates of strawberries have also been made, and reached Covent 
Garden Market by aeroplane from Paris within four hours. In 
both of these cases. the fruit arrived in good condition at the 
market, and the high prices realised completely justified the 
experiment from the financial point of view. So far, the fruit 
carried has been strawberries, but it may be anticipated that 
other choice fruits will be carried by this agency in the near 
future. 
* * * * * * 

Tse photograph here reproduced has been forwarded to the 

Ministry by Mr. E. Roberts, County Rat Officer for Devonshire, 

.  , and illustrates in a very striking manner 

Rat Catching iN the success which has attended the efforts 

Devonshire. of three of the County Rat. Catchers in the 
course of one week’s work in North Devon. 

The saving of foodstuffs through such destruction will have 
been considerable. These 1,206 rats, if left undisturbed, would, 
by Boelter’s computation of 1d. a day, have done in a _ year 
damage in foodstuffs alone at pre-war prices to the extent approxi- 
mately of £460, or at present prices more than double that 
amount, leaving out of all calculation the increase in the number 
of rats that would inevitably have resulted from breeding. The 
rat, as is well known, is a very prolific breeder, so that when 
account is taken also of this fact, the potential saving would be 
many times the above figure. 

This instance should bring home to all who may be respon- 
sible, either legally or under obligations of public duty. for 
undertaking measures for the destruction of rats, the value and 
importance of concentrated effort in the task. Public 
authorities, land owners, farmers, and others concerned, should 
realise that it is in their own as well as the national interest that 
measures should be vigorously prosecuted in all areas under 
their charge where rats are known to exist. 


Ar a meeting of the Agricultural Wages Board held on 
Tuesday, the 6th July, the Board had under consideration obser- 
vations from District Wages Committees 
with regard to a draft proposal to increase 
the minimum rates of wages for adult male 
workers throughout England and Wales by 4s. per week, and 
decided to give formal public notice of the proposal forthwith. 
Before an Order can be made bringing the proposed increases 


Agricultural 
Wages Board. 


Heap of 1,206 rats trapped by three of the Devon Rat Officers in a week 


in North Devon. 
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into operation a month must elapse from the date of the publica- 
tion of the notice of proposal, during which period any objections 
to the increases may be lodged with the Wages Board for their 
consideration. 

The Board adopted a report presented by Sir Henry Rew 
from the Committee on ‘* Allowances’’ approving recommen- 
dations by the District Wages Committees for a number of 
counties for increases in the amounts at which employers may 
reckon the provision of board and lodging to workers as part 
payment of minimum rates of wages in lieu of payment in cash 
in the respective areas concerned. 

It was decided to make Orders bringing into operation special 
rates of wages for hay and corn harvest work in Cumberland, 
Westmorland and Shropshire, and for corn harvest alone in 
Yorkshire. 


The Board decided that no special rates should be fixed for the 
harvest in Hertfordshire, Middlesex, Dorset, Hampshire and 
Oxfordshire for the present year. It was also decided that the 
Order for Corn Harvest in operation for Oxfordshire last year 
should be cancelled. 

The Board also made an Order, to come into operation on the 
12th July, fixing revised minimum rates for female: workers in 
Yorkshire: for workers aged 18 and over at 10d. per hour as 
proposed, together with proportionate rates for girls and for 
overtime employment. 

An Order was made bringing into operation on the 12th July 
revised minimum rates of wages for male workers in Cheshire. 
The effect of the Order is that the minimum rates for male 
workers aged 21 years of age and over in Cheshire are increased 
in each case by 5s. 6d. per week, with proportionate increases for 
male workers under the age of 21 and in the overtime rates. 
The minimum rates for Chesire will be further increased if the 
Board’s general proposal (referred to above) for an all-round 
increase of 4s. per week in the minimum rates for adult male 
workers throughout England and Wales is in due course con- 
firmed as an Order. 

Full particulars of all Orders made by the Agricultural Wages 
Board are published in the Wages Board Gazette, the yearly 
subscription for which is 8s. Subscriptions should be sent to 
the Secretary, Agricultural Wages Board, 80, Pall Mall, London, 
S.W.1. 
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THE. 1921 WHEAT CROP: 
BRITAIN MUST GROW MORE. 


Siz THomas MIppLETOoN, K.B.E., C.B. 


Wirn the arrival of harvest the time has come for 
deciding on next year’s wheat fields, and in this article reasons 
are given for urging every farmer who can grow wheat to sow 
as much as possible next autumn. 

In most parts of the country the soil produces more food 
when growing wheat than when used for raising any other 
ordinary farm product except potatoes ; and there is a limit to the 
demand for potatoes, while there is practically no limit to the 
demand for home-grown wheat. 

Since a very small proportion (about 4 per cent.) of the 46 
milbon cultivated acres of the United Kingdom grew wheat in 
the years before the War; since sales of wheat accounted for 
about 1s. 6d. in the pound only of the farmers’ receipts; and 
since we imported four-fifths of our breadstuffs, there is a 
widespread impression, not only that the British wheat grower 
contributes a trifling amount to our total food supply, but that 
any effort which he might make to increase our wheat crop 
would have negligible results. 

This impression is quite wrong, for in fact, with the excep- 
tions of milk and potatoes, home-grown wheat contributes more 
to the food supply of the United Kingdom than any other farm 
product. 


The Importance of Home-grown Wheat.—During the War 
a committee of experts prepared a careful estimate of the 
sources of the nation’s food supply. It was then discovered 
that about 42 per cent. of our food was home-produced, and 
that the chief items in this percentage were: dairy produce 8:3, 
potatoes 7-4, wheaten bread 6, and beef 4. Meat of all kinds 
accounted for 10-5; but it must be pointed out that in the case 
of meat and also of milk the whole amount which came 
from our farms did not come from our own soils. 

About 5 million tons of imported feeding stuffs were used in 
stock feeding, and if the amount of meat and milk made from 
these feeding stuffs is subtracted, the total percentage of the 
food supply derived through meat and milk from our soils 
would be reduced to 16. 

The great importance of wheat to the nation may be stated 
in another way. Seventy-eight per cent. of our cultivated land 
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is required for the production of meat and milk, while this 
meat and milk between them provide about 42 per cent. of the 
total stock of food produced by our soils. 

Wheat occupies 4 per cent. only of our cultivated land, while 
wheaten bread accounts for 16 per cent. of the stock of food 
grown on our soils. In addition, wheat offals and wheat straw 
contribute to the meat and milk supply; before the War less 
than 70 per cent. of the grain was made into bread. 

If we are to make any substantial addition to our home food 
supply we must grow more wheat. 

From these figures it may be shown that the land which we 
devote to wheat produces about seven times as much food per 
acre as the land we employ in stock-farming. 


New Problems for the Producer—For 50 years before the 
War the producer of British wheat regarded the consumer 
merely as a customer, and a bad customer he was! There was 
no obligation on the farmer to provide the public with bread, 
or, indeed, with any kind of farm: produce except milk and 
potatoes. 

But among those things which the War has changed most 
is the relationship between producers and consumers in this 
densely populated kingdom; for there are now indications that 
if we do not increase our home supples we may have to go 
hungry. And if our people call for bread they will not be satis- 
fied even should we offer them prime beef and mutton. 

Much has been said recently in agricultural discussions 
about the danger of a serious fall in corn prices; there is at the 
moment quite as much risk of trouble for the farmer from a 
serious rise, for it will be agreed that scarcity prices for bread 
would not make agriculture a healthy industry. 

The Minister of Food told the House of Commons recently 
that the average cost of North American wheat landed in this 
country in May was 148s. 8d. per 480 lb. Exchange, the 
wastage of war, coal, transport workers’ wages,’ and many 
other factors affect price; but all of them together do not 
explain the present cost of American wheat. The great 
increase which has taken place in the last few months is due 
to a cause which has a peculiar significance for the British 
farmer. 

In the five years ending 31st July, 1914, the principal wheat 
exporting countries shipped 18,000,000, metric tons of wheat.* 


* A metric ton is 2,2044 1b, 


426 THe 1921 Wueat Crop. [ AUG., 


Of this quantity 16,530,000 tons came from the following 
groups of countries:— 


Tons. 
Canada, U.S.A. nereeniing ses att ... 7,800,000 
Australia, ie aloe rou oO ... 2,800,000 
Russia, Riusnania Ae oo b. aM Efe 5, 930, ,000 


The total wheat crop of Canada, the United States, and 
Argentina in the five harvests 1909-13 averaged 28,200,000 
tons. On the outbreak of war wheat growing rapidly extended, 
and, favoured by exceptional weather, the combined crops 
reached the gigantic total of 44,100,000 tons in 1915. 1916 
was an unfavourable year, but the average production of the 
period 1915-19 was 33,520,000 tons, and last season’s harvest 
vielded 36,700,000 tons. 

Thus the American effort made up for the loss of the Russian 
crop. But what is the position in 1920? The United States, 
much the largest contributor to the total crop, has. practically 
returned to its pre-war acreage, and although according to the 
June forecasts the crops are promising, the total yield expected 
is 22,000,000 tons, as against 25,600,000 tons last year and 
18,700,000 tons in the period 1909-18. 

Many other factors, such as the Argentine export duty, enter 
into this complicated question of wheat prices; but the present 
cost of American wheat appears to be, chiefly due to the fact 
that the farmers of the United States, like the farmers of the 
United Kingdom, are rapidly reverting to pre-war farming; 
with consequences to their respective countries, be it noted, 
which may be very different. 


Extensive Autumn Sowing essential.—The United Kingdom 
is the greatest purchaser of wheat (we took 5,880,000 tons per 
annum out of the total exports of 18,000,000 tons in the period 
ending July, 1914); the United States grows all the wheat she 
needs and a little more. 

Americans went breadless to win the War, they have gone 
dry since the Armistice, but we cannot expect them to go 
hungry to oblige either the British consumer or the British 
producer. Our wheat supply is not their business. They will 
send us what they can spare, at a price. Other countries will 
do the same, and if seasons are propitious all will be well. 

But do not let us forget that since 1914 wheat harvests have, 
on the whole, been good, that seasons have an unpleasant way 
of lapsing and that the wheat growing resources of the British 
Tsles are undeveloped. 
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It is time, therefore, to cease arguing over the merits of 
guarantees, the dangers of low prices, the superb quality of our 
pastures, or the tearful propensities of our climate, and to get 
to work on the 1921 wheat crop. 

The farmer has been delivered from the war conditions and 
war limitations of 1917; his labourers have returned, and he 
is free to select the land which, in his judgment, is best suited 
for wheat growing; he has had his ‘‘ grouse ’’ at the Food 
Production Department, its methods and its officials; now let 
him make his plans for autumn sowing; more than one of the 
chief offenders of 1917 will be well satisfied if in 1921 he beats 
the 1918 record. ) 
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THE PROGRESS OF AGRICULTURAL 
CO-OPERATION IN ENGLAND AND 
WALES SINCE THE ARMISTICE. 


Re cet. CARR: 


Director-General, Agricultural Orgamsation Society. 


ENGLISHMEN are by instinct and tradition a race of indi- 
vidualists, averse from combination except in the face of common 
dangers against which individual! action is palpably of no avail, 
and proverbially given even then to ‘‘ muddling through ’”’ 
rather than to systematic and well planned organisation. The 
communistic spirit, innate in certain other races, is singularly 
lacking in the English character, and there is perhaps no 
section of the community so markedly non-communistic as the 
agricultural. It is not therefore surprising that agricultural 
co-operation, autogenous im Denmark and some other countries, 
has been in this country a plant of slow and sporadic growth, 
and that its cultivation in the earlier stages of the movement 
involved the most unremitting energy on the part of the culti- 
vators with results which were frequently disappointing and 
invariably patchy. 

Furthermore, it follows that, the national genius being prone 
rather to action than analysis, the development of the co- 
operative movement in agriculture has received scant attention 
from the public and even from many of those who are most 
concerned with agricultural interests. Now that the movement 
has attained maturity—fully one-third of the farmers in Eng- 
land and Wales are at present members of co-operative societies 
—it is high time that a careful record should be compiled of 
its birth, boyhood and adolescence. Lecturers and students at 
agricultural colleges have not unreasonably complained that. 
whereas there is no lack of literature respecting the correspond- 
ing movements in other countries, there is no available record or 
text book concerning the movement in this country. It is not 
possible here to attempt more than a rapid and necessarily 
superficial survey of progress during the past few years. The 
Agricultural Organisation Society, however, contemplates the 
issue at an early date of a book which, it is hoped, will to some 
extent repair the omission which has been indicated. 


Early Years of the Agricultural Organisation Society.— 
From its formation in 1901 down to 1917, the Society was 
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engaged in the work of starting agricultural co-operative societies 
in every village and district in which the local farmers could be 
induced to attempt combined trading on a co-operative basis. 
Its attitude towards these societies when formed was naturally 
somewhat paternal, and, as the Report of the Society for 1917- 
1918 candidly declared, the government of the Agricultural 
Organisation Society was bureaucratic, with a lack of intimate 
contact between the societies and the central governing body, 
which automatically increased as the movement itself developed. 
With the limited resources at its disposal the Society could not 
undertake a general propaganda throughout the country, nor 
was it in a position effectively to co-ordinate the organisation 
and development of societies, and its efforts were mainly confined 
to following up inquiries received from localities where some 
person was already interested in agricultural co-operation. 


The Present Policy.—In 1917 the Governing Body under the 
Chairmanship of Mr. Leslie Scott, K.C., M.P., resolved to divest 
the Society of its paternal character and to democratise it fully 
so that it might become the servant rather than the patron of 
the affiliated societies. The character of the Governing Body 
itself was changed by the substitution of the elective principle 
for that of nomination. Fifteen branch committees were set up 
in the provinces, composed of representatives of the local 
societies, and charged with the supervision of local administra- 
tion. The system of referring questions of policy and principle 
to conferences of societies was developed, with the result that 
to-day the affiliated societies through the length and breadth of 
the country are in a position not only to determine the composi- 
tion of the Governing Body, but also to decide for themselves the 
big questions of policy which arise from time to time. 


The democratisation of the movement was naturally and 
rightly followed by a drastic reorganisation of its machinery. 
The movement itself at that stage was obviously not in a position 
to provide the necessary funds to meet the expense of the 
organisation required, but fortunately the Government found. 
themselves able to adopt the strong recommendations made in 
1917 by the Agricultural Reconstruction Committee over which 
Lord Selborne presided, and to previde considerably increased 
grants from the Development Fund for the promotion of agri- 
cultural co-operation. The Society, therefore, when the 
Armistice was signed, found itself well equipped to meet the 
anticipated demands from the agricultural community for a big 
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extension in co-operative organisation, and these anticipations 
were more than realised during the following year. 


Propaganda Campaign.—The first essential was to preach the 
principles and expound the methods of co-operation in every 
agricultural district throughout the country, and a special propa- 
ganda campaign was instituted in February, 1919, in the course 
of which public meetings were held at all the principal market 
towns in England and Wales, with supplementary village meet- 
ings in the evenings in the areas where market towns were scat- 
tered and difficult of access. The actual results of this campaign 
exceeded the most sanguine expectations, and at its conclusion 
in January, 1920, the Society was able to report that some 800 
propaganda meetings had been held during the year, that these 
meetings had recruited on the average 100 farmers a day as 
members of the local societies, and that fresh capital had been 
raised for these societies to the extent of over £300,000. 
During the period of just under twelve months the membership 
of farmers’ co-operative societies in England and Wales 
increased by over 40 per cent., and their share capital by well 
over 100 per cent. 


Organisation of Affiliated Societies.—The results, from the 
point of view of co-ordination and systematic organisation, were 
even more important. A careful study of the distribution, 
types and operations of the affiliated farmers’ societies in 1918, 
in conjunction with the map of England and Wales, revealed 
the fact that societies had been started in the country without 
reference to each other and on no preconceived plan which 
would admit of proper co-ordination. Every imaginable type, 
from the large general trading society covering two or three 
counties and dealing with every aspect of its members’ business, 
down to the village society of a dozen members co-operatively 
owning a single threshing machine, was in existence, and little 
attempt had been made to bring these scattered units together 
.and to work out schemes appropriate to each area which could 
be developed so as to provide for all the needs of the local agri- 
cultural community. Many important producing areas were 
unprovided with any form of co-operative organisation. Others 
were congested with small societies competing with each other 
for existence. What was obviously needed was an application 
of the principles inherent in modern town planning, combined 
with an intelligent appreciation of the individual characteristics 
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and needs of each area, whether geographical, physical, or 
determined by local predilections or prejudices. 

This was the main problem which confronted the Governing 
Body in 1919 on the side of organisation as distinct from propa- 
ganda. In each area in turn it was found that the success of 
the propaganda campaign was in direct proportion to the 
thoroughness with which the scheme of organisation had been 
worked out in advance. In its report for the year 1919-1920, 
which is on the eve of publication, the Society has been able to 
announce that, with the exception of Middlesex, Huntingdon. 
Bedfordshire, Merionethshire, Radnor. and Cornwall, in regard 
to which important developments are under weigh, every county 
in England and Wales is now adequately provided with large 
co-operative farmers’ societies extending over a wide area. In 
a number of cases the local societies have amalgamated to form 
a single county society; in others it is found preferable to carry 
on two or more societies under a working arrangement which 
provides for the definition of areas and prevents overlapping. 
The framework is there; the intensive development of the 
societies is In active progress. 


The Attitude of the big Farmers.—The policy of the Society 
in advocating the devlopment of large general trading 
societies in contradistinction to the village societies, which 
are so marked a feature of agricultural co-operation in 
Denmark and Ireland, has met with criticism, particularly from 
the industrial co-operative movement, whose problems are essen- 
tially different in character, and has also led in sorae quarters 
to the wholly erroneous impression that the movement in this 
country has been oriented in the direction of the big farmers to 
the gradual exclusion of small farmers and small holders. It is 
true that, whereas in the earlier stages the movement was mainly 
confined to small farmers, as under pre-war conditicns the larger 
producers could perceive little direct advantage in co-operative 
methods, the greater stress of post-war conditions bas induced 
even the biggest farmers not only to join co-operative societies 
for trading purposes but to take a definite lead in their formation 
and development. 

The advantages of this change of attitude on their part are 
far-reaching. ‘To the mind of the average farmer theoretical 
considerations and logical deductions make little appeal unless 
they are backed by the opinion of those whom he knows and 
trusts. The best propaganda speech that can be delivered at 
any farmers’ meeting held in the cause of agricultural co-opera- 
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tion consists in the utterance of a single sentence from the lips 
of the leading farmer in the neighbourhood to the following 
effect :—'‘I used to think that this agricultural co-operation 
was all nonsense, but now I am going to back it and put my 
money into it.’’ The small producers readily follow the lead of 
the big farmers, and it is noteworthy that a very high proportion 
of the membership of the largest and most successfal farmers’ 
societies consists of men farming less than 50 acres, and that 
even those societies which consisted mainly in the past of com- 
paratively large farmers are daily increasing the small producer 
element, and are developing the system of local depots, with 
branch advisory committees, which are needed to meet the 
requirements of those who cannot afford to buy in truck-loads. 
Indeed, the small farmer must be linked up with the large 
farmer if he is to obtain the maximum benefit from co-operative 
purchase and sale, as the larger the bulked trading transaction 
the greater the possibility of substantial savings in cost. 


Influence of the War on Co-operation.—The fact is that the 
agricultural community of this country is being driven into co- 
operative methods by the sheer force of circumstances, and is 
recognising the need for developing its commercial organisation, 
on the lines which are proving most successful in other forms of 
business enterprise. The prodigious and necessary expansion of 
the wage bill, the huge increase in the cost of feeding stuffs, 
fertilisers and other raw materials. and perhaps more than all 
the new consciousness on the part of the consumer of his rights 
as a consumer and of his difficulty in coping with the high cost 
of living, have forced the farmer to realise that he ean afford to 
neglect no means of cutting down the cost of production or of 
effecting savings in the handling, distribution and marketing of 
his produce. The root causes, therefore, of the extraordinary 
erowth of the co-operative movement during the past twelve 
months are to be traced to conditions which arise directly out 
of the changes effected by the War, and the Agricultural Organisa- 
tion Society does not claim more than the provision of a well- 
planned lay-out and effective machinery, for which the motive 
power has been supplied by the farmers themselves. 


England v. Denmark.—The historian of the future will perhaps 
be more interested in examining the defects which the spread of 
agricultural co-operation has revealed than in describing its 
actual growth and development, and indeed the diagnosis and 
remedial treatment of these defects is essential to the health of 
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the movement at the present time. Those who are most closely 
acquainted with agricultural co-operation as practised in Den- 
mark will perhaps be surprised to learn that the most salient 
need of the co-operative movement in England and Wales is 
capital. In Denmark, where the dual system of landlord and 
tenant has given way to that of the owner-occupier, and the 
farmer consequently is in a position to borrow capital on ample 
security, co-operative societies make no demand upon their 
members for share capital and have proved themselves able to 
flourish on borrowed money pending the accumulation of ade- 
quate capital out of profits effected by savings in the conduct of 
their business. It is sometimes forgotten that capital accumu- 
lated in this way is gained at the expense of the farmer members, 
who have to pay more for their raw materials or receive less for 
their produce, as the case may be, in order that the interest on 
the borrowed capital may be paid and that a sufficient margin. 
may be carried by their society to reserve. The Danish farmers 
are consequently providing capital by a system cf deferred 
payments. 

In this country, on the other hand, where the average farmer 
can provide his society with no security on which money can be 
borrowed, and where the banks are, rightly or wrongly, less 
accommodating than in Denmark, the conditions of co-operative 
trading approximate more closely to those under which ordinary 
commercial businesses are conducted, and the provision cf ade- 
quate capital for working purposes, no less than to cover the 
provision of buildings and equipment, is essential to the develop- 
ment of a successful co-operative society. A committee of 
farmers with little previous experience of organised commerce 
is naturally apt to underestimate the proportion of ~vorking 
capital required for trading purposes, and it too often happens, 
also, that when a difficulty is encountered in raising the full 
amount required to start a society on the proper lines the pro- 
moters are tempted to begin with too little capital and to rely 
overmuch on borrowed money. 


The Agricultural Wholesale Society.—A part from the question 
of finance the main desideratum in the co-operative movement at 
the present time is to secure better cohesion not only between 
the societies and their individual farmer members, but also 
hetween the societies themselves. The individual! farmer ts still 
too ready to forego the ultimate advantages of co-vperation in 
his anxiety to make an immediate profit, and is constantly lable 
to fall an easy prey to temporary undercutting on the part of 
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a competing trader. The societies, also, have not yet fully 
grasped the value of combined purchasing and selling through 
their central trading organisation, the Agricultural Wholesale 
Society. There is evidence of a marked improvement in this 
respect in the fact that the turnover of that society increased 
from £276,000 in 1918 to nearly £2,000,000 in 1919, but even 
that figure represented barely 20 per cent. of the total turnover 
of the affiliated societies in the commodities which the central 
society 18 in a position to obtain for them. The whole of the 
shares of the Agricultural Wholesale Society are held by affiliated 
co-operative societies, so that it is in fact as well us in theory 
the central trading federation of the societies, and not an inde- 
pendent organisation of whose services they muy or may not 
avail themselves. 


Co-operative Disposal of Produce.— As this country is not an 
exporter of agricultural produce, and has built up in the course 
of generations a highly developed system of internal markets, 
it is natural that the co-operative movement has made more 
progress in the combined purchase of the raw materials of 
farming than in the disposal of produce. Nevertheless, in certain 
directions this aspect of the business is now developing rapidly. 
‘he combined turnover of the co-operative dairy ¢ocieties in 
England and Wales last year in milk and milk products approxi- 
mated to £5,060,000, and now that the dairy industry is decon- 
trolled and State restrictions have been removed a remarkable 
expansion of the co-operative movement in dairying is in 
progress. The co-operative handling of home-prodnzed wool is 
being carried out this season on broad lines which will enable 
the farmer through his society to place his weol direct on the 
world’s markets and to obtain full value for it. ‘The latest 
returns indicate that not less than 200.000 fleeces, collected, 
weighed and classed by the co-operative societies, will be sold 
on the London wool market during the next few :nonths. The 
disposal of home-grown meat, also, is being revolutionised 
through the gradual adoption by the farmers of the dead weight 
system, under which their cattle, sheep and pigs are slaughtered 
at co-operative abattoirs and sold to the best advantage in local 
markets and in the big consuming centres. There are now some 
25 such co-operative abattoirs in full working, extending from 
Berwick-on-Tweed to the borders of Cornwall. and arrangements 
are far advanced not only for marketing the aieat and edible 
offals but also for converting inedible offals and waste into 
valuable by-products such as fertilisers and feeding stutis. 
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Relationship between Producer and Consumer.—Ilt 1s uot 
unnatural that some of those who have watched the development 
of agricultural co-operation in this country during the past two 
years have expressed anxiety lest the movement, in advancing 
the interests of the farmer, should be directed against those of 
the consumer. The exploitation of the consumer has ut 10 time 
been a feature of the co-operative policy, and, indeed, any 
attempt in that direction would necessarily defeat itself. High 
prices and restriction of output are as dangerous to the producer 
as to the consumer, and the real object of the farmer is to 
organise thee purchase of his materials and the disposal of his 
produce in such a way as to enable him safely to increase his 
production and work his land to its utmost capacity. The co- 
operative system brings him nearer to the consumer, and so 
tends to their mutual advantage. 


Co-operative Movement and Allotment Holders.—One of the 
most striking developments of the agricultural co-operative move- 
ment during the past few years has been the phenomenal growth 
of the organisation of allotment holders. There are now upwards 
of 1,000 allotment societies affliated to the Agricultura! 
Organisation Society, nearly all of which are registered under 
the Industrial and Provident Societies Acts. The object of these 
societies 1s to acquire land for their members either by renting 
or by purchase, to carry on a co-operative trading business for 
the purpose of supplying their members with seeds, fertilisers 
and tools, and in many cases disposing of their surplus produce. 
and to regulate the cultivation and arrangement of the individual 
plots. Unorganised allotments are usually an eyesore to the 
community, but this can easily be avoided by careful planning 
and the enforcement of a few simple regulations. The co- 
ordination of the interests of allotment holders with those of the 
larger producers under the egis of the Agricultural Organisation 
Society has had the happiest results, and is conducing towards 
a better mutual understanding of the problems and interests of 
town and country which is of real national benefit. 


Co-operative Movement and Small Holders.—The organisation 
of the small holders, so far as concerns those who are dependent 
for their living on their farming operations, is a different and. 
in some respects, more difficult problem. The development af 
small holdings was necessarily retarded by the War and, as 
respects civilian applicants for holdings, is still at a standstill. 
The settlement of ex-service men on the land is proceeding 


in 
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steadily, and wherever these settlements include a sufficient 
number of holders to justify concerted action, co-operative 
societies are being formed to undertake the supply of require- 
ments and the marketing of produce. Isolated small holders 
are encouraged to join the farmers’ societies. In the latter case 
no difficulty is experienced in obtaining effective service, but the 
societies that are composed exclusively of small holders are often 
hampered from turning their produce to the best advantage by 
the lack or cost of adequate transport facilities, and progress in 
this direction must necessarily be slow until a radical improve- 
ment 1s effected in the transport system of the country. 


The tide will not turn in the agricultural co-operative move- 
ment, which is now firmly established as the natural business 
agent of the agricultural community. The fortunes of individual 
societies will vary in accordance with the degree of foresight, 
prudence and imagination exercised by those who are responsible 
for their direction, with the efficiency of their actual manage- 
ment, and with the loyalty and financial backing of their 
members; but the future of agricultural trading in this country 
now rests with the producers themselves. 
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THE WORK OF AGRICULTURAL 
EXECUTIVE COMMITTEES SINCE 
THE ARMISTICE. 


Arrer the Armistice, when the compulsory breaking up of 
crass land ceased, Agricultural Executive Committees devoted 
their energies to the task of levelling up and improving the 
general standard of farming in their respective counties. The 
Committees retained, and still retain, all the powers that were 
exercisable by them during the War under the Defence of the 
Realm Regulations, but for the last eighteen months Cultivation 
Orders have been served only where the rules of good husbandry 
were not being observed, or where in other respects land was 
being neglected; for example, in regard to the maintenance of 
dykes and drains. 


Enforcement of Cultivation Orders.—Cultivation Orders 
usually specify a date by which the work is to be completed, and 
where the work is not carried out, the defaulter may be prose- 
cuted if the authority of the Ministry be obtained. 

Among interesting cases where legal proceedings have been 
taken are the following :— 

(i.) In East Suffolk 38 acres of good corn-growing land were 
bought in 1918, and the purchaser turned out the tenant, a 
good farmer, after asking a rent which was more than the land 
was worth. The land was then allowed to lie idle and become 
derelict, in spite of the service of Cultivation Orders by the 
Agricultural Executive Committee. The owner was therefore 
prosecuted for failure to comply with the Orders, and fined £20, 
or, in default of payment, six weeks’ imprisonment. 

(i1.) A notice to plough six acres of land was served on a farmer 
in Worcestershire in August, 1919, but no action had been 
taken by him up to February, 1920. It was shown that the 
land had lain derelict since the 1918 harvest, and about £80 
worth of food was lost to the nation. The defaulter was prose- 
cuted and fined £10 and £2 2s. costs. 

(iii.) An owner of land in Somerset was prosecuted for fail- 
ing to comply with a Cultivation Order served in June. 1919, 
requiring the land to be ploughed and cleaned by the 2nd 
September. The defendant’s solicitor pleaded guilty on behalf 
of his client, but urged in extenuation of the offence that the 
land was purchased with the object of selling it again, not with 
the intention of cultivating it. and that delay had occurred in 
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finding purchasers suitable to his client. The Bench imposed a 
fine of £25, with £10 10s. costs. 

(iv.) A prosecution for disregard of Cultivation Orders issued 
by the Surrey Committee resulted in the occupying owner of the 
land being fined £50 and his agent £10. The Orders in question 
were issued in October and November, 1918, and required that 
certain arable fields should be cleaned and cultivated in prepara- 
tion for food crops for the harvest of 1919. Practically nothing 
was done, however, to carry out these Orders up to the end 
of 1919. 

(v.) An occupier of a field of 28 acres in Kent was recently 
prosecuted for failure to comply with a Cultivation Order. The 
field contained a large quantity of thistles, brambles, gorse and 
anthills, which the occupier was instructed to remove and 
destroy. The thistles were dealt with, but very little action 
was taken to remove the other rubbish which encumbered a 
large proportion of the field. The defendant was fined £20 and 
£5 5s. costs, and has been served with a further Order to carry 
out the necessary work. 

The problem of farms bought by speculators presents great 
difficulty, as Cultivation Orders have to be served on the 
‘““occupier,’’ and in cases where the land changes hands fre- 
quently it is not, always easy to ascertain who is legally the 
occupier at a particular time, in order to serve him with the 
notice. 

Several prosecutions for failure to clean ditches have taken 
place in Norfolk. In one case the Order was served in May, 
1919, and had not been complied with by March, 1920, and the 
defendant was fined £10 and costs. In another case the 
neglected ditch contained poison in the form of deadly night- 
shade, by which a horse and two young cattle were killed. A 
fine of £5 4s. was imposed. 

There is no record of the total number of Cultivation Notices 
served by Agricultural Executive Committees, but it amounts 
to many thousands, leaving out altogether ‘‘ Grass-ploughing 
Orders,’’ which were served with the express object of increasing 
the arable acreage as a war measure. 


Determination of Tenancies.—Under Article (1) (f) of 
Regulation 2M, the Ministry may determine the tenancy of an 
occupier of land who by reason of incompetence or persistent 
neglect shows that he cannot make proper use of his land. This 
drastic step is only taken after repeated warnings, and usually 
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after several Cultivation Notices have been served without effect. 
The notice may be nullified if, on appeal by the tenant to arbi- 
tration on the question whether the holding has been properly 
cultivated, the arbitrator takes the view that it has been. It is of 
interest that out of 20 cases where the tenant exercised his right 
of appeal the decision was against the tenant in every case. 
The total number of Determination Notices issued since January, 
1917, is 809, relating to an area of 61,000 acres. The following 
may be quoted as examples :— 

(i.) A farm of 19 acres in Buckinghamshire was under obser- 
vation for a considerable time, there being gross and studied 
neglect on the part of the tenant. In 1918 part of the farm 
was ploughed up, the work being carried out by horses and men 
supplied by the Agricultural Executive Committee, and the 
resultant crop of oats was stated to be the best crop seen in the 
district. No preparations were made by the tenant to harvest 
the ‘crop. and on being asked whether he required assistance he 
replied that he was not going to have the oats cut. Subsequently 
he allowed his cattle to stray in the field while the crop was 
still standing, and he was convicted and fined under the Grow- 
ing Corn (Crops) Order, 1917. The 1919 crop was a failure, and 
this was apparently due to the unhusbandlike manner in which 
the lands were cultivated. The Ministry accordingly issued an 
Order determining the tenancy of the farm in February. 1920. 

(u.) The tenant of a farm of 150 acres in Worcestershire was 
served with Cultivation Orders, which he ignored. An inde- 
pendent report showed that the greater part of the arable land had 
not been ploughed for a considerable period, and that the grass 
land, which was poor, needed manuring. The tenancy was 
determined in February, 1920. 

(i1.) In Northamptonshire the tenancy of a farm of 242 acres 
was determined about the same time. In this case the pasture 
land was badly grazed, and not one of the four hay stacks had 
even a layer of straw to protect it. The 1919 crop had not 
been threshed, and the arable land generally was in a deplor- 
able condition. The fences and ditches were also in a bad 
condition. The occupier required the notice to be referred to 
arbitration, and the arbitrator found that the farm had not been 
cultivated according to the rules of good husbandry; the appeal 
therefore failed. 

(iv.) Two holdings were let to a farmer in Derbyshire. Culti- 
ration Orders were served upon him in respect of one of the 
holdings, but the tenant, who had taken the holding early in 
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1919, had sold the crops standing and made no attempt to culti- 
vate the land. The Committee secured the conviction of the 
tenant for failure to: comply with one of the Cultivation Orders, 
and also determined’ his tenancy. In the other ‘case the 
prosecution was withdrawn. 

(v.) The arable part of a farm of 81 acres in Herefordshire was 
found to be in a foul condition, fences ‘and ditches were bad, and 
the greater part of the farm was in a neglected state. he tenant 
did not appear to be capable of improving the cultivation of the 
land, and the tenancy was therefore determined. 

(vi.) The tenancy of five fields in the West Riding cf Yorkshire 
was determined owing to the’ neglected condition of three arable 
fields comprised in the holding. The tenant had had several 
Cultivation Orders served upon him, and received many warnings, 
but he persistently refused to make any attempt to improve the 
cultivation. 

(vii.) In September, 1918, a Cultivation Order was served on 
the occupier of a 216-acte farm in Buckinghamshire. It was 
practically ignored, and much of the land was feand in March, 
1920, to be in a foul condition. with the ditches in reat need 
of attention. An Order was issued determining the tenancy, 
owing to the land not having been cultivated according to the 
rules of good husbandry. 

(viil.) An Order determining the tenancy of a ‘farm of 105 
acres in Flintshire was issued in February last. The occupier 
held another farm, and had allowed this one to get into a deplor- 
able condition. Couch grass and weeds had been mown and 
made into hay, there had been no attempt to cuitivate the land, 
and the fences had ‘been ‘neglected for years. The occupier 
appealed to arbitration as to whether the farm had been culti- 
vated according to the rules of good husbandry. The award was 
against him, and he had to pay the costs. 

(ix.) Another instance in Wales was that of a farm of 262 acres 
in Glamorganshire, which was described as thoroughly foul, and 
on which the fencing was so defective that the stock wandered 
from field to field, damaging growing crops. 

Entry on Lands.—In some cases, where no other course 
seemed possible to ensure proper cultivation, Comunittees have 
entered into possession of land and either farmed it themselves 
or let it to tenants. An article describing typical examples of 
action on these lines appeared in the issue of this Journal for 
June, 1919, and an account of the general results ~ppeared in 
the April issue of this year, as well as a note in the March 
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number describing those farms which were cultivated entirely 
by women of the Land Army. 

Where satisfactory arrangements can be made for future culti- 
vation, the land taken over under Regulation 2M ig being relin- 
quished, while in other cases the farms are beng used as training 
centres for ex-Service men. In a few instances the land has been 
acquired for purposes of land settlement, and in Worcestershire 
one farm taken over and brought into a good state cf cultivation 
by the Agricultural Executive Committee is now being utilised 
as a Farm Institute in connection with agricultural education. 

Special difficulties are being experienced in connection with 
derelict building estates taken over in Essex, Kent and Sussex. 
These consist of areas of agricultural land which have been sold 
in small plots for building purposes, but have uever been built 
upon. Much land of this kind was taken over during the War 
and brought back to cultivation after many years of neglect. 
Isolated plot holders are now applying for the release of their 
plots for building, and owing to the shortage of houses and the 
compensation that would be payable if these plots were retained 
contrary to the wishes of the owners, the policy of ihe Ministry 
is to vacate such of the land as is required immediately for 
building. Great difficulty must inevitably result in carrying on 
the cultivation of the rest of the land when isolated plots, with 
the necessary access, are relinquished. 

One such building estate in Sussex has produced remarkable 
crops, although at the time of entry by the Committee in 1917 
it was practically derelict. There are no farm buildings, and 
the cultivation has been carried on with excellent results under 
very adverse circumstances. It affords a striking example of 
success in continuous corn cropping with the abundant use of 
artificial manures, and great credit.is due to the Hxecutive Com- 
mittee and its officers for their skilful management of the enter- 
prise. Owing to the demand by many of the plot-owners to have 
their land back in order te build on it, this estate is to be 
relinquished after the growing crops have been harvested. 

The, difficulties. experienced by Agricultural Executive Com- 
mittees in dealing with cases of gross negligence and incompetence 
are exemplified by a case in Durham. This farm was in a 
notoriously dilapidated condition, neither the owner nor the 
occupier (both of whom resided in the farmhouse) being capable 
of farming it properly. The. service of Cultivation Notices had 
not the slightest effect, although the tenant was prosecuted and 
fined for negligence. The Committee also made unsuccessful 
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efforts to persuade the owner to let the farm to a capable tenant, 
and finally, with the approval of the Ministry, took possession of 
the land and began to cultivate it, the owner and occupier being 
left in possession of the farmhouse. The owner and occupier 
obstructed the Committee and threatened violence, and for this 
they were summoned and each fined £25 and £10 costs. The 
land has now been let by the Committee to a tenant who has 
made good progress with the cultivation. 

A farm of 216 acres in Kent was taken over early in 1917 in 
a deplorable condition, having been occupied by a tenant with 
no knowledge of farming. The tenant was allowed to remain on 
the farm as foreman under the instructions of 2 supervisor 
appointed by the Committee, and the Ministry’s technical expert 
reported in August, 1918, that a “* marvellous transformation ”’ 
had taken place in the cultivation, in spite of the handicap of an 
inefficient foreman. The tenancy was subsequently determined, 
and the farm is still in the hands of the Committee. 

In Warwickshire a farm of about 450 acres was taken in hand 
in 1917. 800 acres had not been farmed for thirty years, and 
the land was overgrown with thorn bushes and infested with 
rabbits. Prisoner of war labour was obtained, and under the 
efficient management of a member of the Executive Committee 
the whole farm was brought into a good state of cultivation. It 
has recently been sold, and out of the purchase money the 
Ministry has by arrangement been paid the sum of £2,400, 
which will go to recoup the money expended in reclaiming and 
cultivating the land. 

Very successful results have attended the cultivation of a large 
area of derelict glebe land in Cambridgeshire. ‘The proper treat- 
ment of this land was rendered very difficult by the absence of 
buildings, and the land was overgrown with bushes and required 
a great deal of labour to bring it into cultivation. This has now 
been accomplished, and excellent crops of corn have been grown. 

In this and other cases where Agricultural Executive 
Committees have cultivated derelict land, the value of their work 
has consisted in a large degree in exemplifying the practical 
application of scientific and up-to-date principles to the manage- 
ment of neglected and naturally poor land. 


Members and officers of Agricultural Executive Committees 
have given much time, as well as practical knowledge «nd ability, 
to the task of making a success of what has been, in many cases, 
a somewhat hazardous experiment, and it is confidently hoped 
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that their labours, begun under the difficult’ conditions which 
prevailed during the War, will have a permanent influence in 
raising the standard of cultivation in the districts where the 
possibilities of improvement have been demonstrated in a 
practical way. 

It may be added that the area of land still in possession of 
Agricultural Executive ‘Committees is about 32,000 acres, of 
which 20,000 acres are farmed direct and 12,000 acres are Jet to 
tenants. A great part of the land will be given up uext Michael- 
mas. The Agricultural Executive Committees, as such, will 
shortly disappear, and the powers which they now exercise on 
behalf of the Ministry will be transferred to the Cornty Agricul- 
tural Committees that have been recently set up under the 
Ministry of Agriculture and Fisheries Act, 1919. 
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FARMYARD MANURE: ITS MAKING 
AND USE.* 


Nor many years ago it used to be the custom fer certain repre- 
sentatives of agricultural science to extol the virtues of artificial 
manures, while farmers, on the other hand, stoutly maintained 
the superiority of farmyard manure. In recent years the position 
has changed. It is now the scientific worker who emphasises 
the importance of farmyard manure and the need for making 
and storing it properly. Farmyard manure and artificial ferti- 
lisers do not compete with one anothery ; they serve quite different 
purposes in the soil. No farmer can do withcut artifcials, no 
matter how much farmyard manure he may have at Jus disposal, 
and, conversely, no arable farmer, except in a few special 
districts, would like to do without farmyard manure, even if he 
could have unlimited supplies of artificials at very low prices. 
The best results are always cbtained on arable land by proper 
combinations of farmyard and artificial manures, although on 
crazing land farmyard manure may not act well. 

So far as is at present known, the effects produced by farmyard 
manure in the soil are three :— 

1. To supply nitrogen and potash to the plant. 

2. To improve the physical condition of the soil, and thus 
increase its capacity for going into a good tilth and for holding 
water. The effect of this is to steady the yield. 

3. To assist some of the micro-organisms of the soil; among 
other effects, to benefit the clover crop. 

Only in the first of these is there any competition with artificial 
fertilisers, end even here the competition is restricted, because 
artificials usually exert their full action on the crop to which 


they are applied, while farmyard manure does not. 


The Constituents of Farmyard Manure.—1.— The Excretions.—- 
The animal excretions constitute an important part of the feriil- 
ising material cf farmyard manure. The urine is by far the most 
important—it is the chief scurce of the immediately beneficial 
part of the dung. The amcunt and value of the urine depend 
on the food and on the animal; urine contains the fertilising 
constituents cf all the digested focd which has neither been 
retained in the animal nor secreted in the milk. 

Its composition can be calculated, and this is done in deter- 
mining the manurial value of foods, but the calculation never 


* Reprint (abridged) of a paper read by Dr, E. J. Russell, F.R.S., Director of 
Rothamsted Experimental Station, at a meeting of the Farmers’ Club, 31st. May, 1920. 
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comes out quite right, because its valuable constituents are so 
easily decomposable that they are readily lost. 

Although the dry matter of the urine forms only about 2 per 
cent. of the actual weight of the dung, it constitutes a much 
larger proportion of the weight of fertilising materials. A ton of 
dung contains about 12 to 15 lb. of nitrogen, of which about 4 to 
9 lb., according to the amount of cake and corn fed, would come 
from the urine. 

2. The Litter.—Straw is by far the commonest litter, and it 
forms the chief part, by weight, of farmyard manure. Broadly 
speaking, one ton of straw makes 4 tons of farmyard manure, 
but the additional 8 tons is very largely water, on!y a «mall part 
being other excretory substances. Of 100 parts cf farmyard 
manure made in a bullock yard :— 

75 are water, 

About 2 are solid constituents of the liquid excretions. 
About 8 are constituents of the solid excretions. 
About 15 are constituents of the litter. 

On the basis of bulk, therefore, litter 1s more important than 
anything else, although not in other respects. Its chief effect 
is that it forms the humus in the soil, and therefore helps to 
promote tilth and to improve the water-holding capacity. Unfor- 
tunately, its change into humus is expensive to the farmer in 
that the organisms effecting the change take up valuable nitrogen 
compounds from the urine that ought to have gone to teed the 
crop. 

The Making of Farmyard Manure.—The simplest case is 
that of manure made from fatting bullocks im stalls or 
covered yards where the manure is of considerable value, 
and where pains are commonly taken to preserve it. 
Of every 100 lb. of nitrogen fed to the animals, about 95 lb. 
pass into the manure—often about 45 to 60 lb. in the liquid 
and 50 Ib. to 35 lb. in the solid excretions. The 45-60 |b. are in 
a form highly valuable to the plant. The decompcsition process, 
however, takes rather a heavy toll, in one way or another about 
15 lb., leaving 30 to 45 lb. in a form really useful to the 
plant. The nitrogen in the solid, and such of this 15 ib. as is 
not altogether lost, may at some time become usefut to the plant, 
but it does not count for much: only the 35 to 40 Ib. balance 
can be relied upon to yield any profit. 

When, as often happens, the manure is made in open yards, 
the loss becomes more serious. The minimum loss of 15 per 
cent. is exceeded, often much exceeded, and, as always, it falls 
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on the most valuable part of the nitrogen. It is probably not 
far wrong to suppose that the manure from a bullock receiving 
3 ib. of cake and upwards per day is worth 15s. or more per 
month when made in a covered yard, but not more than some 
10s. or 12s. per month when made in an open yard. For a herd 
of twenty bullocks, the loss in manurial value through having 
no roof to the yard may be any amount up to £5 per month. 

It is often maintained, however, that some rain is necessary, 
as otherwise the manure becomes too dry. While a certain 
amount of moistness 1s necessary, rain may seriously damage 
the manure by washing out some of its valuable constituents and 
by bringing about certain undesirable changes. It is probably 
better to keep rain away from the manure and to ensure suffi- 
cient moisture by reducing the area over which the «animals can 
wander, thus obtaining a high proportion of excretions among 
the litter. The comfort and well-being of the animals, however. 
must always be the first consideration. Periodically pumping 
liquid manure or water over the heap is not to be recommended. 


Storage of Farmyard Manure—In the matter of storage the 
Northern farmer has some advantages over his colleagues in the 
South, one of which is that he can, as a rule, advantageously 
apply farmyard manure to his land in the spring. _Manure made 
in the yards during winter can thus be hauled straight on to 
the land and ploughed in with reasonable certainty that this is 
the best thing to do. The Southern farmer, on the other hand, 
while he may be driven to spring applications of farmyard 
manure, would often obtain better results by applying the manure 
in the autumn. ‘The storage of farmyard manure over the 
summer months thus becomes an important question. 

However carefully matters are arranged, directly the manure 
is drawn from the yards some of its really useful nitrogen—the 
20-Ib. balance—begins to leak away. It forms part of the odour 
that gave the old farmers so much satisfaction. It enters largely 
into the black liquid, which, even in a well-conducted farm, 1s 
often seen draining away from the manure heap. Both smell 
and liquid are signs of leakage; but they do not represent the 
whole of the Joss. It is wrong to suppose that matters can be 
as right by simply replacing the black liquid; its very existence 

a symptom that bigger losses are taking place. 

ae attempts have been made to obtain a reliable estimate : 
the amount thus lost. In experiments at Rothamsted the losses 
varied from 7 per cent. to 35 per cent. of the total nitrogen. A 
common loss was about 20 per cent., falling chiefly on the urine 
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nitrogen. Assuming this latter figure were generally true—and 
we have no reason for supposing otherwise—our 380 lb. of valuable 
nitrogen would soon be reduced to little more than 10 lb.—.e., 
35 per cent. of the original nitrogen, or 75 per cent. of the most 
valuable portion, has disappeared. 


Loss in Farmyard Manure.—It has often been suggested that 
kainit, gypsum, superphosphate, or other substance udded to 
the manure helps to reduce the loss by fixing aimmonia. ‘The 
processes bringing about the loss, however, are too complex to 
offer any reasonable expectation of the discovery of a satistactory 
fixer. 

It is difficult to form any estimate of the loss which occurs to 
farmyard manure over the whole country, but it must be consi- 
derable. ‘aking the present consumption of straw in the farm 
buildings of the United Kingdom to be about 10,000,000 tons per 
annum, the production of farmyard manure would be 40,000,000 
tons, worth at present prices some £25,000,000 or more. ‘The 
loss in making and storing the manure heap is not less, but pro- 
bably more, than 20 per cent. of this, t.e., more than £5,000,000 
each year. 

This loss cannot altogether be avoided, because it is part of 
the cost of the necessary decomposition of the straw, but it can 
be much reduced. In experiments at Rothamsted the provision 
of shelter to keep off some of the rain much increased the effec- 
tiveness of the -heap. 

Shelter can be provided in several ways. A layer of earth 
has proved effective, but it is not always convenient. Straw- 
thatched hurdles acted well in the trials. Placing the heap in a 
well-sheltered position is also helpful. 

At present prices it is probably safe to suppose that an amount 
from 1s. to 5s. is added to the value of every ton of manure by 
providing shelter. 


The Feeding of Cake.—There has been considerable discussion 
as to the extent to which cake-feeding adds to the value of farm- 
yard manure. Im recent experiments the additional value due 
to the cake was less than was expected, and the benefit of the 
cake was shown only in the first year, and not afterwards. The 
practical man, however, holds fast to cake-fed dung, and recent 
experiments at Rothamsted have shown a direction in which it 
may be superior to ordinary dung. The breaking up of the 
litter to form humus is brought about by organisms which require 
the sort of nitrogen compounds that they would find in cake-fed 
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dung; they would, therefore, be able to work more vigorously 
in cake-fed dung than in ordinary dung, and hence would tend to 
produce better soil conditions. 

The evidence indicates that cake feeding produces less benefit 
than might be expected on soils where plant food only is needed, 
but more benefit on soils where additicnal humus is necessary. 


Cow Manure.—The question of cow manure is complicated by 
the necessity for satisfying sanitary inspectors, and by the fact 
that it is of poorer quality than bullock manure. 

The poverty of cow manure arises from the fact that a cow 
secretes a considerable proportion of the nitrogen of the digested 
food in the milk instead of passing all of it into the urine like 
a bullock. The urine is, therefore, weaker than in the case- of 
bullocks, and there is a corresponding reduction in the value of 
the manure. 

On some of the Oxfordshire farms a big covered shed is built 
next the cattle-shed for the storage of manure. The principle is 
sound, but the plan is sometimes inconvenient in execution. In 
Cheshire one sees good dungsteads—roofs of corrugated iron 
carried on stout posts, and so placed that the dung can easily be 
tipped underneath and then compacted. These are of great 
value, but care must be taken that the manure is sufficiently 
well compacted to prevent it becoming too dry. 

Cow manure, however, presents an interesting possibility, 
because so much of the liquid is or can be collected separately, 
and this should certainly be done wherever practicable. The 
liquid is very valuable, containing as a rule about 18 lb. to 
23 lb. of nitrogen per 1,000 gallons, besides possessing a high 
potash value. 

A suitable dressing. is 1,500 gallons per acre, and it serves 
excellently for seeds and as a spring application for winter oats 
or winter wheat. On an average each cow contributes about 
11 gallons of urine per day,* which is worth about 2s. 6d. per 
month. The difficulty at present is to apply this material. 


Artificial Farmyard Manure.—As the bulk of farmyard 
manure is litter, and the valuable part of the residue is largely 
made up of liquid excretions, it is not difficult for the scientific 
investigator to make an artificial farmyard manure from straw 
and artificial fertilisers. This has been done at Rothamsted, 
and one or two tons of the product were tried on the field. “It is 


* Both at Woking and at Garforth, however, Collins gives 5 gallons containing 
4 lb. of dry matter as the figure for the north. 
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too early as vet to say whether the material will work out 
economically in practice, but the principle is sound: it consists 
in allowing the straw to decompose with formation of humus, and 
supplying the necessary nitrogen compound in the form of en 
ammonium salt. When the details are worked out the method 
may probably prove of interest in districts like the Rothings, in 
Essex, where quantities of straw are produced but no live stock 
is kept, and vet where farmyard manure ought to be used. 


Possibilities of Improvement.—The possibilities of improving 
bullock manure lie in the following directions :— 

1. To make it in a covered yard, having sufficient beasts to 
keep the manure moist. 

2. To put it into the ground as soon as possible after the 
beasts are removed; but, if this is impossible, to make a tight 
clamp and provide some shelter by a layer of earth or by some 
other device. 

8. To avoid washing by rain or exposure to weather. 

The defects of the clamp, even when compacted and _ shel- 
tered, are recognised, and science has not yet said the last word 
as to the storage of manure; but for the present it is the only 
practicable method. 

The improvement of.manure from cowsheds can be effected :— 

1. By collecting the liquid separately in a cement tank. 

2. By storing the solid in a covered dungstead, to which can 
also be added manure from the horses. It is necessary to 
compact the heap. Provision must also be made for a tank to 
collect drainage. 

The application of the liquid to the land, however, is a diffi- 
cult problem. The method of distributing the liquid over the 
farm by means of pipes has been tried, but has resulted in finan- 
cial loss. Something can be done by delivery from carts. but the 
most helpful line is the use of absorbents, which is now being 
investigated at Rothamsted. This is an important problem, and 
it will grow in importance if the soiling system of keeping dairy 
cows develops in this country. 
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LYE“ DECEINE tN SH hE bi 
BREEDING. 


Sir Henry Rew, K.C.B. 


“THE subject I am invited to bring before you for discussion 
is that of “‘ the depletion of the breeding flocks of the country 
and the lessened production of cereal food resulting therefrom.’’ 
That is a practical subject, and I need not say that I have no 
pretension to speak upon it from a practical standpoint. But 
the subject also involves the consideration of statistical facts and 
economic tendencies to which I have given some attention, and 
it is to these that I shall confine myself in the hope that they 
may be of some help in the subsequent discussion. 


Decrease in Numbers.—It is a sound principle —not invariably 
adopted in public controversy—to ascertain the facts before 
drawing conclusions. That there has been a reduction in the 
number of sheep in this country is notorious; but it is desirable 
at the outset to obtain some measure of its extent. The agricul- 
tural returns which are collected annually in June afford the only 
measure we have, and they give us the number of sheep in the 
country year by year for over fifty years. If we summarise 
these returns in quinquennial periods we find that the total stock 
of sheep in Great Britain has varied as follows, the numbers 
representing millions :— 


1870-4 ote rae 28°6 1895-9 wet se 26°6 
1875-9 ae aoe 28°4 1900-4 bi sae 25°9 
1880-4 “ale ds 29°3 1905-9 ‘st ae 26°3 
1885-9 ees Bu 25°8 1910-4 sist sie 25°4 
1890-4 e> ae 27°6 1915-9 wide ss 23°7 


Leaving out of account the war period, which we will consider 
later, these figures would seem to indicate not only that the 
flocks of the country after the disasters of the early ‘* eighties °’ 
never recovered the position which they held in the *‘ seventies,’’ 
but that during the present century they had fallen substantially 
below the standard of the ‘‘ nineties.’’ There is, however, a 
disturbing element which materially affects a comparison over a 
long period of returns which represent the enumeration at a fixed 
date each year of the total number of sheep then living. The age 
at which sheep are slaughtered is on the average now consider- 


* An address delivered at the Darlington Conference of the National Sheep 
Breeders’ Association on 29th June, 1920. 
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ably less than it was fifty years ago. The four-year-old wether 
which used to represent the highest standard of mutton produc- 
tion is now very seldom seen at table, and probably would not be 
appreciated by the present generation if it were. Early maturity 
has been adopted as a principle which suited at once the interest 
of the producer and the taste of the consumer. It is evident, 
however, that with the progressive adoption of this principle the 
number of sheep returned each year would decrease, even 
although the actual number bred were maintained. Since 1893 
the annual returns have given the number of breeding ewes 
separately from other sheep. The average numbers of ewes so 
returned during the past 25 years, in millions, were :— 


1895-9 a ii i oF on 10-0 
1900-4 ee 7: sisi sie a 10-1 
1905-9 eg vee ah ene a 10°3 
1910-4 ae wt a a A 10-1 
1915-9 wee ite ae ie a 9°6 


It will be seen that the breeding flock in the five years before 
the War, though showing some decline as compared with the 
preceding five years, had been fairly maintained at the level of 
the ten years previous. In fact, if the returns are examined 
year by year it appears that the number of breeding ewes in each 
of the three years 1908-10 was higher than in any year for which 
we have records, and that although the number fell from a maxi- 
mum of 10,810,000 in 1909 to a minimum of 9,613,000 in 1918, 
there were signs of recovery when the War broke out, and 
one-half of the loss had been made good by June, 1916. 


Effects of the War.—This brings us to a consideration of the 
effects of the War upon sheep-breeding and to the question as it 
now confronts us. The returns for June, 1914, represent the 
pre-war position, and it will be useful to state the figures for that 
year and for each succeeding year up to 1919, the returns for the 
present year being not yet available. 

The number of breeding ewes and of other sheep, with the 
total returned for Great Britain in each of these years, the figures 
again representing millions, were :— 


Emes, Other Sheep. Tota’, 
his 2: Sea ote 9°8 — Fe 14:5 von sid 243 
Lyle sys re 99 oe see 14-7 St. ae 246 
SIG «48 ite 10-1 sols - 14-9 ids os 2570 
19ET: Oiew ale’s 9:9 ies bids 14°] ven ft. 24-0 


KOLS.. ores “oh 9°5 T a i 13°9 — ob 23°4 
DOL) * vss iuip 8:6 oan abd 12°9 ins asi 21°5 
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Up to June, 1917, there was no cause for alarm, as although 
there had been a reduction of a million in the total, the breeding 
flock had heen but slichtly affected, and was indeed slightly larger 
than in 1914. The serious depletion commenced after June, 
1917, and in two years the total number of sheep declined by 
10 per cent. and, what is more ominous, the breeding ewes 
decreased by over 138 per cent. 


I have already indicated that the number of sheep in the 
country has always been subject to considerable fluctuations, 
attributable to the effect of season on the lambing and on the 
supply of keep, to the trend of prices for mutton and wool, and 
sometimes to the outbreak of disease. In the two years 1879-81, 
for instance, we lost 3} million sheep, mainly as the result of 
bad seasons and disease. But it is evident that we must look 
further for the cause of the losses since 1917. 

There are three factors to which the recent decline of sheep 
breeding has been attributed; all of them are exceptional and 
are due to the War. 


1.—Special economic conditions. 
2.—Control of prices, distribution and sale by the State. 
3.—Extension of arable cultivation. 


Control.—Abnormal economic conditions arose, of course, as 
soon as war broke out in 1914, and farming difficulties commenced 
early in 1915, when the shortage of labour and increased cost of 
feeding stuffs began to be felt. These difficulties progressively 
increased and became no doubt substantially greater after June, 
1917, than before. It was, however, at that period that the two 
other factors were introduced. The ‘‘ plough policy ’’ began to 
operate in the early part of 1917, maximum prices for mutton 
were fixed in September of that year, and in January, 1918, the 
official control of the sale and distribution of sheep commenced. 

I do not propose to discuss the details of the control imposed 
by the State on the sheep-breeding industry. The system 
adopted was, of course, subject to some criticism on the ground 
that it might have been carried out in a different way with better 
advantage and less disturbance. Any system of the kind hastily 
improvised and necessarily entrusted to a large number of 
individuals temporarily engaged in administrative work of a 
novel character must in any case have had defects. Possibly 
experience might in tne course of time have suggested improve- 
ments in detail and a better system might have been evolved. 
It is well, however, to be quite clear on this point and to recog- 
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nise that under the most perfect administrative system of control 
which could be devised the fundamental fact remains, that State 
limitation of prices and official control of distribution means, 
and must inevitably mean, the discouragement of breeding. In 
saying this I do not suggest that State control was unwise or was 
not required in the national interests under the circumstances 
of the time. The decision to fix maximum prices was a political 
decision, and in the case of sheep it was considered that official 
control of supplies and distribution was consequential on the 
fixing of maximum prices. I am not attempting to argue that 
issue, but it seems to me highly important to realise that any 
attempt to justify the system on the ground that it tended to 
maintain home supplies must fail. 

I am well aware that the intervention of the State for 
the object of maintaining our flocks and herds was advo- 
eated, not: only by the public, but even by farmers themselves. 
at various times during the War. Pressure to take action in 
this direction and for this purpose began even in the autumn 
of 1914, and was very persistent in 1915 and in later years. 
In regard to the sheep-breeding industry the demand for 
restrictions on the slaughter of lambs or of ewes was from time 
to time clamorous. No doubt such demands had a _ plausible 
aspect to those who took only short views. But they overlooked 
the real point on which the maintenance of breeding depends. 
The question which determines whether the sheep stock of the 
country (apart from seasonal and accidental fluctuations) will 
increase or decrease is the decision of flockmasters every year 
as to the number of ewes they will put to the ram. If by some 
arbitrary decree they are compelled to sell off fewer sheep at a 
certain age or at a certain time than they would otherwise have 
done in the ordinary conduct of their business, their plans for 
making up the ewe flock will be altered, and the net result over 
the whole country will be that fewer ewes will be put to the ram 
and the stock of sheep will be consequently reduced. The fact 
is, that from the point of view of maintaining the flocks of the 
country the State must do one of two things—it must either leave 
the business alone or control it altogether. If the State chose 
to take over the management of all the flocks, with all that this 
implies, it could then determine—regardless of economic consi- 
derations—how many ewes should be put to the ram each year, 
and thus control production, so far as Nature allows. But unless 
it is prepared to do this the control of prices and of distribution 
must in the long run reduce the number of sheep kept. 

D 
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Comparison of Decline in Grass and Arable Districts.— 
Whatever may be the causes of the serious reduction in the 
number of sheep which we are considering, it 1s clear that their 
effects have been much more marked in some districts than in 
others. Speaking generally, the arable counties have lost most 
heavily. Without going into details for each county it will 
suffice to compare the returns for two groups of half a dozen 
representative arable and grass counties. For the arable group 
let us take Cambridge, Essex, Lincoln, Norfolk, Suffolk, and the 
Hast Riding, in each of which the proportion of arable is between 
two-thirds and four-fifths of the farmed land. For the grass 
group let us take . Hereford, Leicester, Northumberland, 
Somerset, Stafford and Warwick, in each of which the proportion 
of arable is one-third or less. So as to get a broad view let us 
take the year 1912, when the total number of sheep in the 
country was just over 25,000,000 and the breeding ewes 
10,120,000. This represents a fair basis, rather on the low side, 
for what may be termed the normal stock of the country. In 
that year the two groups of counties I have chosen had each 
about 24 million sheep. ,In 1919 the sheep in the arable 
counties had been reduced by 28 per cent., and in the grass 
counties by 18 per cent., while the arable land in the former 
croup had been increased by 8 per cent. and in the latter group 
by 16 per cent. The ‘** Down’’ counties, Dorset, Hampshire 
and Wiltshire, wnich would not fall expressly into either group, - 
but form a typical sheep-breeding district, show in the same 
period a reduction of no less than 37. per cent. in their total 
sheep stock, the increase of arable land being 4 per cent. 

On a superficial view of these figures it might be argued that 
an extension of the arable area involves a reduction in the 
number of sheep. That this would be a fallacy needs no argu- 
ment from me before an assembly such as this. Not only is 
arable land necessary for the intensive production of mutton and 
lamb, but conversely, the keeping of sheep is, under normal 
conditions in this country, the most effective and economical 
means of keeping many classes of land under the plough and of 
maintaining and extending the area under cereal crops. If this 
fact appears to have been disproved by the fact that sheep 
declined while arable land increased, the explanation is to be 
found mainly in the incidents of control. While the cost of 
production increased on arable land to a much greater extent 
than on grass land, the arable sheep farmer was prevented from 
obtaining the higher prices for the lamb and mutton he produced 
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which they would have fetched in a free market. The relative 
values of farm produce being abnormal, it was often more profit- 
able to sell fodder crops as hay than to feed them to sheep, or to 
substitute corn crops for fodder crops on land which would other- 
wise have helped to maintain the flock. I am, however, ven- 
turing upon practical questions which are better left to be dealt 
with in the discussion. 


In conclusion, I will add only that if the importance of extend- 
ing the arable area and increasing the production of cereals is 
recognised by the nation, it must also be recognised that one of 
the means which will assist in securing that end is to ensure that 
confidence is restored to the sheep-breeding interest, which has 
for generations been in a large degree the mainstay of British 
agriculture. 
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OPEN-AIR PIG-KEEPING. 


THe system of open-air pig-keeping has been carried out 
successfully at Tiptree, in Essex, by Messrs. Wilkin & Son, Ltd., 
who run a considerable herd of pedigree Large Blacks. The 
greater part of the ground (poor London clay) over which they 
run had long been allowed to fall into a bad condition, and when 
it was acquired a few years ago by Messrs. Witkin, was not 
capable of raising good crops. ‘To the pigs was entrusted the 
task of mending the land. 

The animals are penned either with iron hurdles or chestnut 
pales, and Mr. §. Wilkin, who is in charge of the herd, finds 
that one acre will carry ten pigs for six months. Their shelter 
is of the slghtest, either a three-wheeled hut which can be 
moved readily from one part of a field to another, or hurdles 
supported by posts and covered with some rough thatching ~ 
material. The system of handling is to run and fold the stores 
and gilts like sheep and to run the sows in the pastures in charge 
of one foreman. ‘The pigs are allowed to farrow in the open 
without attendance, and so far without casualty. ‘They are 
kept as much as possible in even sizes and fed at severai troughs, 
so that all may obtain a fair share of the small measure cf con- 
centrates given to them. Breeding is so arranged that the sows 
farrow in January and July, the theory being that the January- 
born pig is able to take advantage of the spring weather, and 
the July-born pig is able to grow strong before winter begins. 
For sows with a litter, up to 7 lb. a day of concentrated {cod are 
allowed. No ringing is practised; the pigs are not fed before 
being turned out, and being hungry and having plenty of space 
to cover do not trouble to root. 

The methods of cultivation used are those that «ure often 
associated with the name of Mr. Wibberley, catch crops being 
raised throughout the year for the benefit of the herd. Rape, kale 
end clover seem to be the most useful food. Rve and tares are 
also used, but are not so much in favour. Mr. Wilkin claims 
that pigs graze more closely than sheep. 

The. meal ration consists of 40 per cent. palm-kernel meal, 
10 per cent. fish meal, and 50 per cent. of such offals as 
are in the market. Pigs born at midsummer , 1919, win- 
tered in November, December and January on rape with 4 lb. 
per head daily of the mixed meal and a fresh fold of rape 
every third day. In February they were put into an orehard 
under fruit trees and had an extra ration of 2 lb. of beans every 
week. In March they were run over young wheat and winter 
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peas during the middle of each day. At 1 p.m. they 
were brought home and fed with a 4-lb. ration of the mixed 
meal. In April and May they were folded on rye, and ate it 
off much closer than sheep did. When it was not possible to 
fold them for a time during the winter, they received, in eddition 
to 4 lb. of mixed meal, a few peas or beans. A 7-lb. ration for 
sows with litters appears to be the maximum allowance. 

One of the most important factors in connection with this 
open-air pig-keeping is, of course, the benefit to the land. 
Mr. Wilkin claims that he can grow very heavy crops of corn, and 
that the whole agricultural position has been greatly improved. 
Before turning the pigs on, the land had to be cleaned and culti- 
vated at acost of more than double the purchase price, which, how- 
ever, was very low. That the pigs respond to these conditions of 
open-air treatment there can be no possible doubt. Mr. Wilkin 
claims that many five-month gilts folded on rape and clover, 
with a 3-lb. daily ration, are fat enough to kill. The early 
January gilts farrow. when 13 months old. There have 
been no eases of tubercle, and there have been no deaths in 
farrowing. Ordinary winter weather has had no bad effects, and 
sows have farrowed quite successfully under hedges in January. 

A table showing feeding methods, material and rrices is 


appended :— 
i Ration per Pig | Cost of Meals and Peas 
per Week. | per Pig per Week. 


Meal. | Peas. Meal. | Peas, | Total, 


| | 
Oxley Hall. 
lb. | lb. Sth d. g.. at, 
7 4 0 103 | | 
| Calves Pasture. 
49 Gilts, 12 to 14 weeks on) | | | 
Vetches v gals ee | mp tes SO 3? 2 03 


30 Gilts, 20 weeks on Clover 


| Park Farm, 
15 Gilts in-pig, on Mustard 
and Rape _.... a 28 ~~ ‘eae: | _ | > 6G 
Sows in-pig and with litters} 49 | = | 6 1} —- 6 14 
Anchor Field. 
25 Stores, Boars and Hogs, 
Rye Grass and Clover} 21 | 14 | 2 7% 3F | 2. il 
Kind of Meal. Price per Ton. Price per Lh, Percentage used 
Gi. 3, d. in Mizrture, 
Fish Meal ... “bf os 22 0 2°3 10 per cent, 
Barley Meal oe & 24 O 2°65 20 
Middlings ... a a 14 O 15 20 
Palm Kernel Meal ss 7 10 — 40) 
Maize Germ Meal - 16 10 1:7 10 


100 lb. of above mixture costs 12s. 6d. 
1 Ib. ” ” ” 4d, 
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ECONOMIC | POSITION. OF } PEE 
POULUEY, JNDUST RY: 


Epwarp Brown, F.L.S. 


Tue poultry industry has made great progress during the last 
six years. ‘Those who were engaged in the business of poultry 
keeping before the War, and continued under the trying condi- 
tions of shortage in feeding stuffs, are rewarded by the more 
favourable situation now existing. Even those branches of 
poultry keeping which were regarded as more or less experi- 
mental seem now to have established themselves, and there is a 
clearer appreciation of the food value of eggs and poultry than 
was the case before the War. 

Eggs have increased in price to a greater degree than most 
other regular articles of food, and what has been of great import- 
ance to the producer is that prices have been high in the spring 
and summer months when production is at the maximum. The 
prices of poultry, however, have not advanced to an equal extent, 
although the price of ordinary farm fowls increased more than 
for specially fattened kinds. During the early days of the War 
there was almost an entire cessation in the demand for fatted 
poultry, and as a consequence fattening plants reduced their 
output. With the shortage in feeding stuffs in 1917 onwards, 
the trade became unprofitable, and as a result of the fixing of 
maximum prices at a little more than 100 per cent. 
higher than the pre-war rates for poultry of fine quality, a 
considerable number of poultry fatteners in Sussex and West 
Kent went out of business. At present there is little prospect 
of the restoration of the industry on a large scale, as there is 
not sufficient margin between cost of production and the market 
returns, to provide an adequate profit. 

The raising of ducklings for market has also suffered to an 
equal if not greater extent. Geese, on the other hand, have 
grown somewhat in favour, regaining among industrial workers 
a measure of the popularity they had many years ago. No actual 
figures are available as to the reduction in the number of turkeys 
raised in recent years. As they are essentially farm stock, the 
extra cost of feeding and raising has not been so great as in 
other branches of poultry keeping, and the chief reason for the 
decrease which has occurred appears to be that farmers have 
found other undertakings more profitable. It should, however, 
be possible to raise the breeding of turkeys to its former position 
within a comparatively short period. 


~ os 
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As an indication of values of eggs and poultry, the following 
index figures of prices, taken from the Weekly Market Returns 
of the Ministry of Agriculture for certain months of the years 
1918-1919, are given. 


INDEX NUMBERS OF LONDON PRICES. 


Egqs. 
I9IS> \ 19la «~TGID.”  WSIG,” B17: ~=18is. * 1919. 
February ... 100 100 125 142 208 324 430 
May sist 100 100 120 147 241 378 350 
August... 100 105 122 153 210 366 B3D 
November... 100 106 120 155 197 J24 264 
Poultry. 
February ... 100 ey 0) 175 132 220 aig 
May a 100 100 107 128 141 won | ae 
AASUsE cz 100 95 103 127 146 246 t 
November... 100 89 108 128 157 225 212 


The main factors in the increased prices of eggs and poultry, 
especially the former, are the great decrease of imported supplies. 
The following table, prepared from figures given in the Trade 
and Navigation Returns of the Board of Trade, gives the relative 
quantities of eggs and poultry imported in 1913 and 1919 respec- 
tively. In 1918 overseas supplies of eggs were about half the 
quantity of the imports during 1919. 


Imports. 
Liggs, in Thousands of 
Country. Gt. Hundreds* Poultry, dead (in ewt.). 
1913. 1919. 1913. 1919. 
Russia ... ai pat LAaS -— os 119,944 8 
Denmark ie. Sea 8D 1,638 is —— ——— 
Germany ane 514 — inte = — 
Netherlands _... 5 — + — = 
France ... der 702 6 fe 31,175 3,083 
HMary 7 Y.\; ¥- 846 — eat — 7 
Austria-Hungary 584 ~~ dy 26,074 = 
U.S. of America my, Gr hit 409 a; 54,242 100,512 
Bert ti hed ; 1,096 759 it a — 
Canada... ee 2 1,477 se — — 
Other Countries... 835 355 “wh 46,430 43,964 
21,580 5,644 wae 278,465 147,567 
Decrease per cent. — 73°8 és — 47-0 


* A great hundred of eygs=120, 
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So far as prices are concerned, the average declared values* 
per unit of all imports work out as follows :— 


1913. 1919. Increase per cent. 
Eggs, per great hundred 8s. 103d. 30s. 63d. ae 245 
Poultry, dead, per cwt. ... 68s, Td. 207s. 1d. a? 202 


How far we may anticipate that imported supplies of eggs and 
poultry will increase to any great extent is a problem for consi- 
deration. It will naturally be determined by the extent to which 
foreign countries will be able to recover their former output, 
and the increase in the number of poultry kept in this country 
both for eggs, breeding and table purposes. The question of 
price and demand will necessarily be involved in the considera- 
tion of this problem. 

In 1918, more than 94 per cent. of eggs imported into 
the United Kingdom were received from European countries. 
The future position must largely be determined by the extent 
to which this trade can recover, and a brief survey of the posi- 
tion in various countries may be instructive. 

In 1918, 58 per cent. of the total imports of eggs into the 
United Kingdom were received from Russia. The prospects of 
export from Russia being revived are small, and as Germany 
was the largest buyer of Russian eggs and poultry before the 
War, it is probable that when trade is resumed again the bulk 
of supplies will find their way to that country. 

In 1918, Danish eggs represented 19.76 per cent. of our total 
imports, but as a result of the War the number of fowls kept 
in Denmark have largely declined. Although in 1919 
imports of Danish eggs consisted of 29 per cent. of the total 
imports of this commodity into the United Kingdom, the actua! 
quantities received were less by 64 per cent. than in 1913. 
In pre-war days large quantities of Russian eggs were imported 
for consumption in Denmark, and in consequence of the cessa- 
tion of this source of supply there has been a reduction in the 
quantity of home produce available for export. <A rapid increase 
may be anticipated, although the prices obtainable in Germany 
may lead to a greater proportion being sent to that country. 

The position in Holland is very similar. In 19138, 43 per cent. 
of the total imports of eggs into the United Kingdom came from 
that country. In 1919 this figure has been reduced to only a 
small fraction of 1 per cent. It may be anticipated, however, 
that production will be rapidly increased, although Germany is 


* The declared value is the value (cost, insurance, freight) as declared to the 
Customs Officers at the port of arrival. 
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likely to be a serious competitor for supplies. Formerly, all 
surplus poultry from Holland went to that country. 

In 1913 France was responsible for 5} per cent. of the eggs 
imported into the United Kingdom, whereas in 1919 the 
supplies from this source were insignificant. ‘The margin of 
eggs and poultry available for export was always relatively 
small, owing to high consumption at home, and it does not seem 
likely that any great supplies will be derived from this source. 

The three countries which have sent the greatest volume of 
supplies since 1914 are Egypt, Canada and the United States of 
America. As far as can be anticipated, imports of eggs from 
Canada and Egypt will continue, unless prices fall very heavily, 
but it is unlikely that the United States will under normal condi- 
tions ship eggs to the same extent as during the War, although 
she may maintain export of poultry. The imports of eggs in 
1919 from Egypt, Canada and the United States only repre- 
sented 17 per cent. of the total imports in 1913, so that they do 
not present a serious factor in competition with the home 
market. 

Large as were the imports in 1913, the actual quantities rela- 
tively to the population were small. Before the War 56 eggs 
per head of the population were imported, while in 1918 and 
1919 the imports were respectively 7 and 14 eggs per head. 
There is therefore not only an imperative need for production 
to meet the shortage of imported supplies, but also to provide 
for an anticipated increased demand. At the last poultry census 
of which a report has been published (1908), there was only about 
three-quarters of an adult fowl per acre of cultivated land in 
England and Wales. In the opinion of the writer an increase of 
about one and one-third of the total number of adult fowls would 
make up for the reduction in imports. 

The extent of the change since 1908 cannot be estimated. 
In 1917, when feed began to be scarce and dear, there was 
probably some reduction in the number of poultry maintained. 
but at the present time it is likely that an increased number of 
people are keeping poultry as compared with the number before 
the War. 

Extension of production would be most easily attained vpon 
farms, and the number of farm poultry could probably be 
increased threefold without causing displacement of other stock 
or interference with crops. Owing to the large amount of 
natural food obtainable by poultry on an open range, the costs 
of feeding and equipment are comparatively low, and this is the 
most economic and profitable method of production, whether of 
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eggs or table poultry. Its weakness is in its low winter output of 
egos, but all the signs indicate that farm poultry will be more 
profitable in the future than in the past. 

One of the effects of the War has been to stabilise commercial 
poultry farming for egg production. This branch of the industry 
has now assumed a firmer position, owing to the more general 
adoption of proper methods and to the enhanced prices which 
are obtained for produce. Great progress has been made and 
will most likely continue to be made, but there is yet much to 
learn. Many problems are unsolved. Results will largely depend 
upon a higher average production. The principal difficulty 
for those taking up the business at the present time arises from 
the high cost of equipment, and until prices of materials fall 
very considerably capital expenditure will be heavy. Domestic 
poultry, whether owned by residents in towns or country, have 
increased largely of late years. Small individually, in the 
ageregate this source of supplv is very appreciable, and is capable 
of enormous extension. Economically, this aspect of the industry 
is one of the most promising. 

The high prices obtainable for stock may be held to have 
considerably strengthened the position of breeding farms. 
Prices have increased by 200 to 400 per cent., and there is a 
considerable demand. Poultry breeding, which was always the 
best paying branch of the poultry industry, has during the last 
three years attained still greater importance. The day-old chick 
trade has also increased very largely, and more breeding farms 
and hatching stations are likely to be required as poultry keeping 
increases. It may also be mentioned that the importance of 
paying regard to utilitarian qualities in exhibition poultry is now 
recognised to a greater extent. 

During recent years knowledge of the principles underlying 
poultry breeding and management has been acquired as the 
result of wider experience and more careful study of the problems 
involved. There is, however, still a comparative lack of know- 
ledge, and in particular there is need for the extension and 
development of scientific experimental work, and inquiry into 
the causes and prevention of disease. The two main purposes 
of the promised National Poultry Institute should be (1) experi- 
mental work of the nature indicated; and (2) the training of 
Instructors, who in turn will be able to teach farmers and 
managers of, or workers on, larger poultry farms advanced and 
more profitable methods. Efficient training and _ instruction 
among our rural population, both men and women, as assistants 
to farmers and others, is required. 
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In 1912, as a result of the study of notes on rabbit keeping 
issued by the Board of Agriculture, the authorities at a hospital 
in the south-east of England decided to test the possibilities of 
rearing rabbits. It was felt that the large amount of waste food- 
stuff left over at the hospital would offer special facilities for the 
feeding of the rabbits, and that the undertaking would thus be a 
means of assisting in the general economy of the establishment, 
while, if the experiment proved a success, the lessons might 
serve to encourage similar Public Institutions in the country to 
take up work of a like nature. As the initial stock for the 
experiment, thirteen does and one buck were purchased. The 
following notes have been contributed by the Steward. of the 
Public Institution referred to :— 

During the first year the rabbits were all housed in hutches 
made at the Institution. With a view to effecting economies in 
expenditure on equipment, however, it was later decided to pro- 
ceed as much as possible on outdoor methods, and an attempt 
was made to extend the rabbitry by means of a warren. 

To this end a small gravel pit with a sloping run leading to a 
partially shaded plateau was utilised. The pit was sheltered 
on one side by a thatched ‘‘ lean-to,’’ and on the other by tree 
frunks and brambles. The rabbits placed in this area increased 
in numbers, and surplus stock were from time to time removed, 
but after some months they were attacked by disease and the 
experiment was discontinued. 

Breeding and rearing have since been confined to the hutch 
system, ordinary hutches being used for breeding, and long, wire- 
bottomed ones for the rearing of young rabbits. ‘The latter 
hutches have the disadvantage of being rather wasteful of straw. 
but this disadvantage is more than counterbalanced by the smal! 
amount of labour necessary to keep the hutch clean and the fact 
that the floor is always in a dry condition. 


Value of Produce.—During the year ended 31st March, 1915, 
in spite of inexperience at the initial stages and the severe check 
received as a result of the outdoor experiments, 1,481 lb. of meat 
were produced for home consumption, and 1,715 lb. in 1916. 
Last year (1919) the rabbits reared produced over 4,000 Ib. of 
meat. 

The cost of feeding during the years ended 31st March, 1919, 
and 31st March, 1920, was £42 and £88, respectively, and the 
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value of the returns in the form of meat and other produce was 
estimated as £83 and £187. A portion of these amounts was 
received from the sale of skins. 

The above profits were made from cross-bred Flemish-Belgians 
and pure-bred Belgians. They would probably have been much 
larger had the best fur-producing breeds been kept irom the 
start, as the pelts from these are now commanding a high 
price in the market. 


Breeds.—From the writer’s experience larger types of rabbit 
(Flemish Giant, or Flemish-Belgian crossbred) are not so 
profitable as some of the newer breeds. At present, on account 
of the high prices obtainable for pelts, the production of a larger 
type of Silver Grey and the breeding of Havanas and Beverens 
has been adopted in preference to utility rabbits. Of these the 
Silver Grey and Havanas mature earliest. 

If cross-bred does are used it is desirable to mate with small- 
boned cobby bucks, such as Silvers, Dutch and Havanas, as the 
progeny of these crosses are preferable for fattening and produce 
a2 minimum of offal. Of the pure-bred crosses, apart from the 
question of pelt, the Belgian Hare doe crossed with a Silver 
Brown buck is, in the opinion of most judges, the best cross. 


Feeding.—A medium-sized doe (7 lb.) with a litter of 7 a 
fortnight old should do well during the winter mozths on a daily 
ration of :— 

6 oz. Bran. 
1 ,, Fish Meal. 
8 ,, Green Food. 
14, Hay. 

If it is desired during the winter to force the youngsters for 
killing at 16 weeks old, single fattening pens for housing are 
preferable. 

For the medium-boned varieties (Beveren) a suitable daily 
ration 1s :-— 

1. oz. Bran. 
Fish Meal. 
8 ,, Green Food. 
4 ,, Hay. 
A breeding doe during the winter will thrive on a daily ration 
of :-— 
3. oz; Bran: 
3 ,, Fish Meal. 
1 ., Hay and a fairly plentiful supply of green food. 


Well-grown 8-week youngsters will thrive from March to 
August on ad lib. supplies of succulent green food, with a mini- 
mum of 14 lb., supplemented by 13 oz. of hay. Water should 
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always be placed in the hutches, and grasses should be gathered 
from open sunny spots. 


Fic, I, 


Hutches.—Bacon boxes are easily converted into hutches, and 
are at present obtainable at prices ranging from 2s. 6d. to 3s. 6d. 
each. Wire and felt are additional items of expenditure. 

The outlay may be cheapened and space economised by 
making single hutches in sets of three (Fig. 1). It is found 
better to have a breeding section in each hutch, instead of loose 
nest boxes. Fattening pens can be made from sugar boxes and 
fixed in tiers to suit the space available. The writer has found 
that a set of nine compartments (Fig. 2) is the most convenient. 
for handling. 
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Some protection is necessary against rain or snow during the 
winter months, and condemned waterproof sheeting has been 
used for this purpose. The only objection to such sheeting 1s 
that it is untidy. Shutter boards with ventilation holes look 
better, but are more difficult to control. The insides of all the 
butches should be periodically limewashed. 

Feeding troughs have been made from old boxes at the it rstl- 
tution, but as the rabbits usually nibble these away very quickly, 
flanged earthenware pots are now used. These pots cost less 
than 6d. each. 


Breeding.—The writer has found it advisable lo fix a card on 
each hutch to record the date that the doe is due to litter and 
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particulars as to productiveness and mothering value. Fat does 
are seldom of value for breeding. All does should be examined 
before mating, for vent disease. ‘The best does for breeding 
purposes in the winter are those retained from spring litters of 
the same year. Does must be taken to the hutch of the buck; 
not vice versa. After one satisfactory mating the doe should 
immediately be taken back to her hutch. Nothing is gained by 
a second mating. Only healthy does should be used for breed- 
ing, and the youngsters from the litter which make the most 
rapid growth should be retained for the purpose. 

The writer would advise beginners to purchase at the com- 
mencement only a few does and a really good buck of the breed 
decided upon. In the case of a Public Institution it is possible 
that one or more members of the staff may possess a knowledge 
of rabbit keeping, in which case he should instruct those who 
would have the care of the stock in the principles of the subject. 


In conclusion, it may be stated that the addition of rabbits to 
the utility live stock kept on the premises in question has pro- 
vided not only open-air recreation and interesting work for : 
number of the inmates, but also a ready supply of meat, which 
has given a welcome variety to the menus of both staff and 
patients. Bearing in mind the urgent necessity for increasing 
our home production of food, the huge quantities of rabbiis 
annually imported, and the fur shortage, and having regard also 
to the exceptional facilities which a Publ Institution possesses 
for the profitable rearing of rabbits, the keeping of such live 
stock is well deserving of careful consideration, and may be 
urged upon all those concerned. Apart from the advantages in 
the way of food, the financial returns from the undertaking 
should mean a corresponding reduction in the burden of the local 
rates, and the idea might properly commend itself to loeal 
authorities on these grounds. 
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BUILDINGS FOR SMALL HOLDERS: 
EXPERIMENTS IN ADAPTATION. 


Caprain 8. Dovuauas Mrapows. 


In these days of soaring prices, when established pre-war 
ideas as to building costs have become obsolete, it behoves 
everyone interested in the equipment of the new small holdings 
which are being created under the Government's Scheme of 
Land Settlement for ex-Service men to test every means which 
might suggest itself for carrying out building operations on the 
most economic lines, consistent with efficiency. Any existing 
buildings which by alteration, and possibly addition, can be 
adapted to the purpose in view should be utilised to the fullest 
possible extent. 


In the case of farm buildings, it is particularly necessary that 
the fullest advantage should be taken. of any existing buildings 
which can serve any useful purpose in a new scheme of equip- 
ment. The isolated position of most farms, and the absence of 
good roads to them, make haulage of building materials a 
considerable item of cost, and the adaptation of these existing 
buildings is a far cheaper proposition than the provision of new 
equipment would be. 


Old farm buildings are generally of the rambling type, and do 
not appear to have been designed on any definite principle. 
They are often spread over a wide area of land that could be 
more profitably utilised in other ways, and they are rarely built 
square in themselves or with each other. <A good deal of space 
is wasted in this manner which could be utilised to some purpose 
by a little thought and ingenuity in the adaptation of the build- 
ings. Waste space, cumbersome and rambling buildings, 
wlthough they may be picturesque in appearance, are uneconomic 
in the pressing needs of up-to-date farming. Buildings must be 
judged only from the point of view of their efficiency, and 
beauty in artistic design should be made to conform to this 
consideration. : 
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On a great many farms, therefore, certain unnecessary and 
inefficient buildings may be dispensed with to provide room and 
material for more up-to-date accommodation, making a really 
useful farmstead. The materials thus provided will be to hand 
on the site, no carting will be necessary, and the old material 
not used in the actual adaptation may be utilised for road-making 
and concrete work. 

Road-making is of importance, and a good approach is becom- 
ing increasingly necessary with the extended use of mechanical 
vehicles. 

Each case of adaptation must, of course, be dealt with on its 
merits. It will be necessary, first of all, to know what accom- 
modation is required, and how it can best be provided. A survey 
of the buildings is necessary, so that the whole scheme may be 
viewed in its true perspective, and in proper relation to its 
surroundings. After the general scheme has been settled, 
details may be decided on the site. In this connection it may 
be well to advise against considering details before the general 
scheme has been decided upon. The accommodation for cows, 
stock, horses, pigs, and the various other animals on the farm 
should be arranged for, and the position marked in the general 
scheme; details as to position of doors, windows, &¢c., can be 
considered after the main lay-out is settled. 

Old farm buildings frequently have many different floor levels, 
with consequent steps and angles. Generally, on the ground 
floor plan this can be remedied, and the floor made up to the 
same level throughout. This alteration cannot be so easily carried 
out on the first floor, however, especially in half-timbered build- 
ings. It will make for convenience if all floors can be made 
level. It is advisable, also, to square up a plan, if possible, 
eliminating dirty and dark corners, and opening up covered-in 
spaces. 

By dividing an existing farm into two or three holdings, it is 
often possible to provide more accommodation at considerably 
less expense than if entirely new work were undertaken. The 
accompanying illustrations of a farmstead on the Ministry’s 
estate at Bosbury, Herefordshire, afford an example of how 
existing buildings have been altered, with comparatively little 
expense, to meet modern requirements. The farm buildings 
have been divided into three, the house into two. <A new cottage 
will subsequently be provided for the third set of farm buildings. 
The farm did not lend itself particularly well to division, but 
with some ingenuity it has been possible to equip two 50-acre 

: E 2 
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holdings, and a third holding may ultimately come into the 
scheme. 

The general lay-out of the farmstead is shown in Fig. 1, and 
its proposed adaptation and sub-division in Fig. 2. A common 
road through the farmyard makes separate entrance to each of 
the yards possible (compare Figs. 1 and 2). Owing to the differ- 
ence of level it is difficult to depart very drastically from the old 
means of approach to the farm buildings, but these have been 
improved and made good. 

The house, a red brick Georgian farm house with remains of 
an older building, has been divided into accommodation for two 
families. The third cottage will be built later. As a result of 
the adaptation each house will contain 4 bedrooms, living room, 
parlour, wash-house and dairy, with a third of the farm buildings. 

Fig. 8 shows a plan of the ground floor (of the house) before 
adaptation, and Fig. 5 the manner in which the rearrangement 
and alteration of the various rooms have been earried out. 

Fig. 4 shows the first floor before adaptation. It will be seen 
that a large amount of useful space is wasted in landings and . 
corridors. By rearranging the northern staircase, access is 
obtained to the bedrooms without passing through the living 
room of house No. 8, and by removing the corridor, a small bed- 
room in house No. 8 is enlarged to a useful size, and a box-room 
in house No. 2 is converted into a bedroom (compare Figs. 4, 5 
and 6). 

Fig. 7 shows the progress of the work of alteration. The cost 
of this adaptation will be about £500, the work on farm buildings 
will cost another £500, and the new cottage £1,000. At a cost 
of £2,000, therefore, three holdings will have been equipped, 
and a good deal more accommodation provided for the money 
expended than would have been possible if entirely new buildings 
had been erected. 

Wherever possible, an absolute division of the holdings has 
been aimed at. Small holdings should not overlap, or small 
holders trespass upon the land of their neighbours. This point 
should at all times be taken into account, in the interests of the 
harmonious working of the settlement. In the case illustrated, 
entirely separate approaches have been provided to each set of 
farm buildings, and each farmstead stands on its own land. 

On some farmsteads a common dairy may be provided when 
small holders propose working together on a co-operative system. 
This has not been done in the case here mentioned, as each of 
the small holders is farming differently. 
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At Bosbury the existing buildings were all utilised, and very 
little pulling down was done. All old material was re-used in 
some way or other, and the scheme has proved most economical. 

The work of adaptation was carried out by direct labour by 
men of the estate, with some assistance from outside bricklayers, 
carpenters, plasterers, and other workmen. All the roads were 
constructed with unskilled labour under the supervision of an 
experienced roadman. A quarry was opened on the site, and 
supplied material for the roads and certain building work. Very 
little excavating was done for the roads, the virgin soil only 
being removed to a-depth of some 6 inches. The cost of road- 
making was 10s. per yard, which included quarrying of stone 
and surfacing with clinker. The clinker was _ obtained 
free from the Malvern Electric Works, but, of course, 
had to be hauled to the site. The roads were 9 feet wide and 
about 9 inches deep. 

It is very essential that there should be an adequate water 
supply which can be relied upon during the dry summer months. 
To this end it is desirable to obtain the advice of an expert water 
diviner and engineer. This has been done on the estate in 
question, and a central supply from a boring is being installed. 
Drainage is very closely allied with water supply. In this 
connection existing drains should be utilised as far as possible, 
but if there is any possibility of their contaminating the water 
supply, a new system should be put down. Farm sewage 
is an essential farming commodity, and should be con- 
served, and not diluted by mixture with the rain water 
or the house sewage. All three should be kept separate, 
as they each have their different uses. Rain water should 
be collected wherever possible for domestic purposes, and 
not allowed to run to waste in the farm drains, so diluting 
the liquid manure. House drainage, consisting of sink and 
bath waste, with, perhaps, a water-closet, needs separate treat- 
ment, and should not be connected with either the farm system 
or the rain water drains. The collection of the house drainage 
into a cesspool or surface irrigation system is usually not diffi- 
cult, and is a most desirable arrangement. No elaboration of 
manholes or inspection chambers will be necessary; all that is 
required is a simple pipe line to a cesspool some 50 yards away 
from the house. In the case in question, old drains were 
utilised wherever possible, and a separate system was introduced 
for the house discharge. A rain-water butt or tank near the 
scullery door, with an overflow to the sink gulley, is most useful, 
and helps to conserve the water supply. 
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These three 50-acre holdings will be equipped at a cost of about 
£3,000, or £1,000 each, including roads, water supply and 
fencing, and will be a very considerable saving over entirely 
new equipment. 


The foregoing applies more or less to most small holding 
adaptations, and the secret of success hes undoubtedly im a 
careful study and survey of existing buildings. In many cases 
it is impossible to grasp the situation properly without getting 
the whole of the existing property carefully plotted to scale. It 
will then be possible to consider many suggestions before finally 
deciding upon the best means of carrying out the adaptation. 
In this way, therefore, indifferent buildings may be converted 
to modern requirements and serve a most useful purpose in the 
Land Settlement Scheme. 
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rile SOOmUrmlNG OF FOLIAGE 
BY SEA-~WINDS. 


L. A. Boop.e. 


Near the coast, injuries to the leaves of trees and shrubs are 
often observable after a gale from the sea, some of the leaves 
becoming brown and withered as though scorched. Similar 
damage is sometimes caused several miles inland in exposed 
situations. In both cases this effect of the gale is often attributed 
to the injurious action of salt spray (or particles of salt 
derived from spray) carried by the wind and deposited on the 
leaves. 

Evidence of the transport of salt by a strong sea-wind is often 
supplied by the appearance of a damp salty deposit on the sea- 
ward windows of houses standing with little protection a mile 
or two from the coast, while, in the case of a violent gale, an 
appreciable amount of salt may be carried to a great distance. 
As an example of the latter occurrence one may refer to observa- 
tions recorded on the occasion of a great storm which visited 
Liverpool and various parts of the Kingdom in January, 1889. 
Ackroyd* states that during this gale “‘ trees and hedges in many 
places, e.g., Huddersfield and Longton, appeared to be covered 
with a white frost, which on analysis proved to be a briny deposit 
which the wind had brought from the Irish Sea.”’ 

The question, however, whether or to what extent salt is 
responsible for the damage to foliage by sea-winds, is one that 
is not readily answered. Various writers have discussed this 
subject, together with the associated one of the cause of the cha- 
racteristic form presented by trees and woods in proximity to 
the sea. In the case of isolated trees (which are stunted in pro- 
portion to the degree of exposure} the shape is asymmetric, the 
crown being more developed on the side away from the sea, 
while the side facing the sea shows numerous dead twigs or 
branches, testifying to repeated injuries on that sidet The 
configuration of woods adjoining the coast gives similar evidence 
of injury by winds from the sea, in the dwarfing of the trees 
nearest the coast, and the gradual increase in height of the trees 
towards the landward side, where the wood itself gives progres- 


* Ackroyd, Chem. News, Vol. 84 (1901), p. 56, as quoted by Blackledge, 
Ann. Bot., Vol. 27, p. 169. 

+ The twigs in some cases may have been killed by frost in winter, as a 
consequence of the wood having been insufficiently “ripened” owing to the early 
destruction of the leaves (Grdbner, Lehrb. d. allgem. Pflanzengeographie, 1910, 
p. 225). 
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sively increasing protection from sea winds. The clean-cut sur- 
face of the crowns, forming a uniform upward slope, also shows 
the connection between shelter and growth. 

Some authors who have dealt with the subject explain the 
injuries as due to the direct action of salt, while others attribute 
them primarily to the drying action of the wind, or :argely to 
mechanical injuries brought about by storms. A short considera- 
tion of these views is given below, with some references to the 
literature. 

Focke,* after referring to the damage to trees, in certain coast- 
regions of Germany, caused by winds, and especially by storms 
from the north-west, remarks that, where there is sufficient shel- 
ter towards the north-west, trees succeed quite well, even on the 
islands, but that they never grow higher than the protecting 
dunes or houses. He adds:—-‘‘ The action of the sea-winds 
probably depends on the salt-dust which they carry with them.’’ 

Statements by other writers who hold the same view are 
mostly of a similar nature, injury by salt being inferred from 
comparative observations on the effect of exposure and of pro- 
tection towards the sea. For instance, Anderlind,t after 
referring to cases in which pine trees near the coast showed 
browning or loss of the leaves of exposed branches, attributes 
this injury, and the damage shown by Dicotyledonous trees in 
the same situation, to the action of salt spray. Data of this 
kind, however, are quite inadequate as a basis for the solution 
of the problem, because the side facing the sea, and therefore 
exposed to salt, is ordinarily the side on which the full force of 
the wind reaches the trees, the velocity of the Jower strata of air 
during a wind from the sea not having been reduced by conflict 
with various obstacles, as is the case with wind which has blown 
over any long stretch of land} other than a flat waste. 


Injury by the Wind.—Thus the dependence of injury on 
exposure to sea-winds does not preclude the possibility that the 
phenomenon might be due entirely or largely to the ection of the 
wind itself. This possibility is emphasised by the fact that the 
special forms characterstic of trees which have been repeatedly 
injured on one side are to be seen in various types of exposed 


* Focke, Unters. tiber die Vegetation des nordwestdeutschen Tieflands, Abh. 
naturwiss. Verein., Bremen, Vol, 2, p. 405 (1871). 

+ Anderlind, Die Wirkung des Salzgehaltes der Luft auf die Scestrandshiefer, 
H.-A. Forstl.-naturwiss. Zeitschr., 1897, ref. in Just, Jahresbericht, 1898, II. 
p. 312; see also Buchenau, Bremen Abh. naturw, Verein., Vol; ‘3: (1873); op. 220 5 
Evans, Gard. Chron., 3 Ser., Vol. 59, p. 119. 

{ On a small island, where wind and salt may come from any quarter, the 
chief injuries show the direction of the prevailing winds or most frequent storms, 
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localities far inland, examples being found according to 
Warming* in oak-secrub in Central Jutland or in the centre of 
Switzerland.’’ Statements of this kind, of course, leave some 
doubt as to the precise nature of the injuries which have ulti- 
mately led to the one-sided growth. There are, however, data 
which show that damage to leaves by wind in the absence of salt 
can be quite similar to that effected by sea-winds. An instance 
is given by a record of the scorching of leaves of tress and shrubs 
by a wind at Burlington, Vermont, U.S.A., in July, 1900.+ The 
wind was described as unusually heavy and dry, and, being from 
the west, there was no question of the effect being due to salt. 
Leaves were killed on the west side of the trees, especially the 
outer trees along the western margin of the woodlands, and 
also on the same side of different shrubs, the scorching usually 
beginning at the apex and margin of the leaf. 

Hansen,t who made observations on the East Friesian Islands, 
discusses the question of the cause of the injuries to leaves, 
noticed by him, at considerable length, and concludes that wind 
is the all-important factor responsible for the daiage. The ex- 
planation of the phenomenon given by him§ and other writers 
is that, owing to the drying action of the wind, water is so cuickly 
removed by evaporation from small portions of leaf-tissue that 
there is no time for conduction of water from the neighbouring 
cells, and that the tissue concerned consequentiy dries up and 
becomes brown. Hansen observed that the drying of the leaves 
began at the apex and margin, and that leaves were often 
completely killed, not by gales, but by long-continned winds of 
ordinary strength, the process of drying being a slow one, and 
progressing gradually from the margin inwards. The same type 
of withering, beginning at the apex and margin,|| may often be 
seen, as a result of exposure to strong winds, in different inland 
localities (away from exposure to salt), and is indeed a common 
effect of prolonged insufficiency of water in the leaves cf trees, 
shrubs and herbs. and may also be brought about experimen- 


* Warming. Oecology of Plants, Eng. ed., 1909. p. 37. 

+ 13th Ann, Rept., Vermont Agric. Exp. Sta., 1900, pub, 1901, pp, 281-2. 

t Hansen, Die Vegetation der Ostfriesischen Inseln, Darmstadt, 1901. This 
work contains numerous references to literature and much criticism. Kroll, 
Wind und Pflanzenwelt, Beih. Bot. Centralbl., Vol. 30 (1913), 1, p. 125. 

§ Hansen, loc. cit., p. 32. 

|| Then sometimes in patches between the larger veins, the parts first affected 
being those to which water can be less rapidly supplied. 

€ Yapp, Spiraea Ulmaria, L. and its Bearing on the Problem of Xeromorphy 
in Marsh Plants, Ann. Bot., Vol. 26 , p.815 (1912); Hansen, Flora, Vol. 93, p. 32 
(1904). See also Schrider, Veber den Verlauf des Welkens, Diss, Gottingen, 1909, 
ref. Bot,Centralbl., Vol. 114, p. 353 (1910). 
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tally, as was demonstrated by Hansen, by means of a ‘‘ wind- 
machine.’’* 

It is thus clear that injury. to foliage, of the same type as that 
seen near the coast, can be caused by wind in the absence of 
salt. As, moreover, unprotected inland plains may exhibit 
damage to trees comparable in degree to that observed near the 
coast, and showing clear indications of the direction of prevailing 
winds, one may say that general observations, while not dis- 
proving the occasional occurrence of injuries by salt spray, 
‘suggest that the action of wind alone would be sufficient to 
account for a great part, at any rate, of the damage caused by 
sea-winds. 

A case of the scorching of foliage by a gale from the sea on 
‘the coast of Chili is described by Ochsenius.t In a densely 
wooded coast-region, sharply limited tracts of forest showed 
dried-up leaves and twigs, in marked contrast to the fresh green 
foliage of the adjoining stretches of forest. The phenomenon, 
which is stated not to occur oftener than once in xbont ten vears, 
is attributed by Ochsenius to the action of an unusally dry 
south-west wind, the sharp demarcation of the scorched areas 
being explained as due to the configuration of the land affecting 
the force of the wind. The question of injury by salt in this par- 
‘ticular instance is dismissed by Ochsenius, who argues that, on 
account of the frequency of storms in the locality, no vegetation 
could have thrived on the temporarily scorched areas if wind- 
borne salt were the cause of the damage. 

General observations on the effect of partia! protection from 
sea-winds are, of course, not decisive as to the precise cause of 
‘Injuries due to exposure. Hansent refers to the relative success 
of trees planted behind screens of lattice and brushwood in 
Borkum and Norderney, and argues that, if salt were concerned 
as an injurious tactor, the screen should have no effect, because, 
not being impervious to wind, though breaking the force of it, 
‘it would allow salt to pass through to the trees. Without infor- 
mation as to the amount of salt which in such cases actually 
reaches a partially sheltered position, however, no definite 
deduction can be made. 

Borggreve§ attributes the injurious influence of wind on the 
growth of woody plants on the Baltic coasts of Germany chiefly 


* Hansen, Flora, Vol. 93, p. 38. 

+ Wirkungen der Stiirme auf Pflanzen, Abh. naturwiss. Verein., Bremen, Vol. 12, 
"1893, p. 434. 

{ Hansen, Veg. ostfries. Inseln, p. 34. 

§ Borggreve, Hinwirkung d. Sturmes auf d. Baumveg., Bremen Abh, naturw. 
Verein., Vol. 3 (1873), p. 251; Gerhardt, Handbuch d. deutsch, Diinenbaues, 1900, 
pp. 438. 
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to mechanical injuries.* Damage of this kind, of course, occurs 
during gales, but, in the region referred to, Hansen’s observa- 
tionst indicate that the drying action of storms and of long- 
continued winds causes injury to a much greater extent, and the 
same relation is probably of general application. Borggreve 
refers to the question of injury by salt, and states that storms 
from the sea on the Baltic coast as a rule only carry small quan- 
tities of salt. He also contends that trees protected by buildings, 
embankments, hedges, &c., would be equally or more exposed 
to salt than those standing without protection, becatise heavy 
particles suspended in the air would tend to be deposited where 
the air is less vigorously moved. The argument, however, is a 
superficial one, and is unsupported by direct observation cf the 
distribution of salt under the conditions referred to. In vom- 
paring an exposed and a partially protected situation, one would 
probably be much less concerned with the settling down of salt 
particles owing to their weight than with the relative quantities 
of salt brought into contact with foliage by the wind in a given 
time, the salt being frequently either contained in spray, or 
brought in the form of damp particles which would adhere to 
anything they touch, while the amount of salt srriving in a 
siven time would be decreased. wherever the velocity of the wind 
is reduced. On the other hand it may be supposed that, in the 
special case of a very heavy spray being carried by a wind, the 
unprotected external foliage of trees may become so wet that the 
salt water, dripping on or blown on to the leaves of the interior of 
the crown, may eventually expose many of these to about the 
same amount of salt as that remaining on the exposed leaves. 
In the absence of definite data, however, it is inadvisable to base 
any argument on this supposition. 

Before considering the manner in which salt might occasion- 
ally be a contributory cause to damage, some further remarks on 
the action of wind should be made. The effect of wind in causing 
loss of moisture from foliage by transpiration will depend on 
both the degree of dryness and the velocity of the wind. Dry 
air naturally favours transpiration, and wind in most cases has 
the same effect. In still air the water-vapour transpired by a 
leaf accumulates to some extent in its vicinity, thus checking 
transpiration, while during a wind the vapour-laden air is con- 
tinually removed, so that the leaf transpires actually into drier 


* Such as bruising and breaking of branches and leaves. Mechanical injuries 
muy perhaps be caused by wind-blown sand in certain localities (see Gerhardt, 
loc. cit.), bat probably chiefly to young leaves of shrubs, 

+ Hansen, Veg. ostfries. Inseln, p. 36. 
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air. Wiesner* found that in certain cases transpiration in a 
wind may reach twenty times its value in still air, and that the 
different behaviour of different plants depends largely on the 
partial or complete closing of the stomata during windt and on 
the amount of cuticular transpiration. Though transpiration is 
usually increased by wind, it may be reduced in certain cases, 
as was found in Saxifraga sarmentosa, in which intercellular 
transpiration was stopped by the rapid closing of the stomata, 
and the cuticular transpiration was small. Young leaves, having 
a relatively high cuticular transpiration, would show a_ large 
increase in the amount of water lost through the cuticle during 
wind, and this increase would often considerably more than 
compensate for the reduction or cessation of stomatal transpira- 
tion by the partial or complete closing of the stomata. Young 
leaves may therefore be expected to be specially liable to wind- 
withering. 

Injury by wind, being due to uncompensated loss of water by 
the leaves, will depend on the combination of a number of 
factors, viz., those favouring transpiration and those diminishing 
the supply of water to the leaves. Among the latter would be 
dryness and coldness of soil, both checking absorption by the 
roots.t It is easy to understand, therefore, that the effect of a 
storm may depend to some extent on the character of the soil, 
on the season of the year, and on the nature of the weather pre- 
ceding the storm. § 


In this connection it may be pointed out that wind-borne salt 
might in some cases be a factor indirectly favouring injury to 
the foliage by wind. Supposing a considerable amount of salt 
spray to soak into the soil during a gale, the absorptive power of 
such roots as were reached by the salt would be temporarily 
affected, || and the supply of water to the leaves would be inter- 
fered with in consequence. 


* Wiesner. Sitzh. Wien. Akad., Vol. 96 (1887), ref. Just, Jahresbericht, Vol. 15 
(1887). 1, p. 216. 

+ This does not occur in all plants. The stomata of Hydrangea hortensis were 
found by Wiesner to remain wide open even during a strong wind, greatly 
increased transpiration being the result. 

t Kihlman, Pflanzenbiol. Studien aus Russisch Lappland, Acta Soc. Fauna et 
Flora Fennica. Vol. 6. No, 3 (1890), p. 88; Molisch, Unters. tiber das Erfrieren 
der Pflanzen, Jena, 1897. 

§ Vermont Agr. Exp. Stn., loc. cit. 

|| The roots after a time would in most cases resume normal absorption, as 
they would show a certain amount of adjustment of osmotic pressure. See 
Schimper, Die indomalayische Strandflora, 1891, p. 22. For an extreme case of 
the phenomenon observed in the roots of certain halophytes, compare Hill, New 
Phytologist, Vol. 7, p. 133, and Vol. 8, p. 103. 
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Direct Injury by Salt.—The question of direct injury to leaves 
by salt may now be considered. ‘The leaves of most land plants, 
such as can be wetted, are shghtly permeable to water with dis- 
solved salts.* Experiments were made by Lewist on the effect 
produced by immersing leaves of lilac, holly, arum and other 
plants in sea-water or in salt water containing about the same 
strength of sodium chloride. After immersion for 12 or 27 hours, 
all the leaves showed an increase in salt-content and a higher 
osmotic pressure of the cell-sap. In arum, lilac and Camellia 
the first effect of immersion was loss of weight, indicating extrac- 
tion of water from the leaf, but after three to six hours a progres- 
sive increase in weight began, while in holly and Cavendishia 
the increase began at once. Leaves of lilac and arum showed a 
considerable wilting effect when sprayed with sea-water, thus 
showing that water may be extracted from the leaf in this way 
also. 

Before immersion of the leaves, the leaf-cells of all the plants 
became plasmolysed when sections were placed in sea-water 
(i.e., the protoplasm of the cells became contracted), but 
in most cases a stronger solution than sea-water was required to 
induce plasmolysis of the cells in sections cut from leaves which 
had been immersed for 12 to 27 hours, adaptability in the 
osmotic pressure of the cells being thus shown. It is concluded 
that the plasmolysis of cells and the wilting of leaves induced in 
certain plants by the presence of salt spray on the leaves would, 
at any rate in many cases, be a temporary effect if a supply of 
water were available for the regaining of turgescence. 

In all cases the cells of the leaves were found to be living at 
the end of the experiments, hence one may say that no evidence 
was obtained that the amount of salt taken up by the leaves in 
these experiments would have any toxic action. 

In the case of the foliage of trees exposed to salt spray, a 
certain amount of salt would at times pass into the leaves.~ but 
whether a toxic effect would be produced$ in any case, unless 
excessive loss of water by transpiration should also occur, is 


* Pfeffer, Physiology of Plants, Eng, ed.. Vol. 1, p. 160; Dandeno, 7’: ans, 
Canad, Inst., Vol. 7, part 2; Boodle, New Phytologist, Vol, 3 (1904), p. 39. 

+ Lewis, On induced Variations in the Osmotic Pressure and Sodium Chloride 
Content of the Leaves of Non-halophytes. New Phytologist, Vol. 11 (1912), p. 255. 

t Blackledge, Variations in the NaCl-content of non-halophytes, Ann, Bot., 
Vol. 27 (1913), p. 168. The observations in this paper are perhaps open to the 
objection that a comparison of the proportion of salt in the soil in different 
localities may give little or no indication of the relative amounts of salt which 
have soaked into the soil from time to time. 

§ The data given by Coupin (Fer. Générale de RBot., Vol. 10, 1898. p. 117) as 
to the strength of salt solution producing a toxic effeet when supplied to the roots 
are of no service for the present question. 
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doubtful. Assuming a case in which wind causes severe wilting 
of the leaves, the cell-sap will become concentrated, and may 
eventually reach a stage at which the concentration of the salts 
dissolved in the cell-sap will be sufficient to cause “‘ salting out ”’ 
of proteids, thus injuring or killing the protoplasm.* This stage 
would be reached earlier (1.e., with less loss of water) when the 
percentage of salts in the cells has been increased by the absorp- 
tion of salt from spray. In this way salt may be occasionally 
among the factors responsible for damage to foliage. The action 
of salt spray in extracting water from leaves would tend in the 
same direction, especially when the spray on the leaves becomes 
gradually more concentrated by evaporation,t the water 
extracted from the leaf being a loss to be added to that due to 
transpiration. On the other hand, cuticular transpiration would 
be stopped wherever liquid is present on the cuticle, and it must 
also be remembered that where spray is being evaporated the 
wind will be rendered less dry. 


Conclusion.—-The general conclusion from the foregoing con- 
siderations is that the scorching of foliage by sea-winds is chiefly 
due to the drying action of the wind, but that salt may perhaps 
occasionally contribute towards the production of an injurious 
effect. 


* Blackman, Vegetation and Frost, New Phytologist, Vol. § (1909), p. 358. 
+ Since reabsorption of water by the leaf tissues from the film of salt water on 
the surface of the leaf might thereby be prevented. 
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PESTS APPEARING DURING 
AUGUST. 


Potatoes.—In last month’s notes mention was made that potato 
diseases were largely in evidence in the country, and _ that 
Blight may still be very common if the weather should be damp. 
Growers should make every effort to dig and store their potatoes 
in dry weather, as if potatoes are clamped wet it is almost 
impossible to prevent the spread of ordinary potato disease in 
the clamp. In some districts it is frequently an advantage in 
the long run to grow Second Earlies, as these ripen and can be 
dug before the weather breaks. It is often desirable, at any 
rate in gardens, to dig the potatoes before the tops have died 
down, as the prospect of a heavier crop by leaving the potatoes 
in the ground may be negatived by the greater risks of disease. 
It is a general custom to leave potatoes on the surface of the 
ground for the skin to harden, and to let the tubers dry off before 
storing. If Blight is present in the adjoining rows, this should 
not be done, as the spores in the air settle on the tubers, and if 
left out over night especially the damp and dew may cause them 
to germinate. The tubers may thus become infected, and later, 
when the crop is clamped, the disease may spread and set up 
extensive decay in the whole clamp. 

Leaf Curl.—This disease arises from the use of poor or 
diseased seed. It does not always affect the entire crop, but 
occurs scattered in the rows, often to the extent of 25 per cent. 
to 50 per cent., and even more. Plants affected with Curl yield 
a very poor crop, and the tubers are of small size. It cannot be 
too widely known that seed saved from such plants gives rise to 
similarly diseased plants, and the tendency is for the disease to 
increase in intensity each year. 

At this season it may still be possible to recognise the plants 
which are so affected, but later on this is not possible. Where 
“seed ’’ saving is contemplated, therefore, an inspection should 
be made at once, and the presence and position of curled and 
‘ miffy ’’ plants ascertained. If there is any appreciable quan- 
tity, no seed at all should be saved from the plot. The rule that 
should always be followed in seed-saving is, to select from the 
most healthy plants. The common practice of allowing the 
entire crop to mature and then to pick out tubers of seed size 
cannot be too strongly condemned. It usually results in the 
larger, healthy tubers from robust individuals being rejected and 
the majority of the seed which is saved being the product of 

F 2 
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curled and “‘ miffy ’’ plants. On hght, dry soils in the warmer 
parts of the country it is not advisable to save seed at all, as the 
above-mentioned diseases develop and spread more rapidly under 
such conditions. Further details as to Leaf Curl will be found 
in Leaflet No. 164. 

Wart Disease may be prevalent to an increased extent during 
August. The disease may often be seen on the surface of the 
cround as a green corrugated mass at the base of the stems. 
Later, however, rotting sets in, leaving only a black mass, the 
spores of the disease having been washed into the soil. When 
the potatoes are in this condition they should be taken up at 
once, and the warty material destroyed. 

Corky Scab may also be found among the tubers. In appear- 
ance it resembles a bad attack of ordinary scab or rust, but the 
tendency is for the disease to appear on protuberances or on the 
end of the tuber, the affected surface being powdery. This dis- 
ease has been known entirely to spoil a crop, but although of 
general occurrence, it is seldom serious except in damp spots and 
in certain soils. Lime, so useful against many soil diseases, 
does harm in this instance, and should be avoided. 


Vegetables.—Another soil disease is the “ Finger-and-Tce ” 
or ‘‘Club Root’’ of the Brassicas and turnips. This is well 
known all over the country by the deformation of the roots of 
attacked plants. It is often very difficult to eradicate, but 
seems only to flourish in acid soils, and persistent and thorough 
liming will in time reduce, if not exterminate it. In bad cases it 
is of little use merely to scatter lime over the soil; what is 
required is a heavy dressing, in some cases up to 4 tons to the 
acre. Care should be taken in thus treating the soil not to re- 
infect it by feeding animals on infected material, as the spores 
will pass unchanged through the animals and be spread with 
the manure. Farmers should always be careful that they do 
not sow from the seed of infected plants. 

Much confusion is often caused by the similarity in appear- 
ance between the galls of the turnip gall weevil and those in 
‘* club root.’’ In the case of the weevil the galls can be opened, 
and the larve are visible within. Where weevils are present in 
the crop the turnip should be consumed as soon as_ possible, 
when the pest will be destroyed, while the land should be deeply 
ploughed to bury and so destroy any insects which have escaped. 
Stumps and roots should not be left about, as the insect can then 
complete its life history on them, and is ready to attack a fresh 
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crop in the following season. It is quite common for both the 
turnip gall weevil and ‘‘ club root ’’ to be present in the same 
root. 


Fruit.—Although little can be done now to check the fruit 
diseases which are prevalent, it may be well to note for future 
cuidance the treatment which should be adopted for certain 
diseases. 

Plum trees which show signs of Silver Leaf should be marked, 
if it is not possible to deal with the disease at the moment. 
Where only a branch is infected, this should be cut off at once 
well back, so that no brown stain is visible in the wood. The 
cut surface should be treated with Stockholm tar. Trees that 
are completely diseased should be cut down either at once or in 
the winter, as if left they only die and produce spores which will 
infect other trees. It may here be pointed out that under the 
Silver Leaf Order, 1919, it 1s compulsory for growers to remove 
all dead wood on plum trees before the 1st April of each year. 

Many apples will be found marked either with sooty blotches, 
or, in the case of varieties such as Cox’s Orange, and also, more 
frequently, in pears, with deep cuts and cracks. This blotching is 
due to the attacks of the apple or the pear scab, and is the cause 
of great loss of fruit every year through disease, while the value 
of saleable fruit is depreciated by its bad appearance. It is now 
too late in the season for remedial measures to be of much 
benefit, but thorough and careful pruning in winter will remove 
much of the fungus in its hibernating form, and by spraying with 
Bordeaux mixture or lime sulphur before and after blossoming 
in spring a clean crop can be obtained. Full particulars are 
eiven in Leaflet No. 181. 

Bushes which are affected with American gooseberry mildew 
should now be treated by “‘ tipping ’’ the diseased shoots on the 
older bushes, as no further growth may be expected. Infection 
of the soil by the falling winter spores may in this way be 
prevented. Young bushes, however, should not be tipped until 
later, except on hot soils, as fresh growth is very liable to develop 
and become infected with mildew. 

In some districts the common strawberry leaf spot is very 
severe. The damage caused by this disease may be checked if 
loose straw is spread over the fields and fired. The diseased 
leaves are thus burnt without the crowns being injured, and new 
leaves will appear free from the disease. 
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FEEDING STUEFS’ IN :AUGUSE, 
Proressor T. B. Woop, C.B.E., M.A., 


The Animal Nutrition Institute, Cambridge: University. 


SincE the last issue of these notes in the May number of this 
Journal, the writer has received a considerable amount cf corre- 
spondence on the subject of the meaning of Food Units and 
Starch Equivalent, from which it 1s evident that ihe use cf these 
two terms causes much confusion. It has been explained on 
previous occasions that the value of a feeding stuff is two-fold: 
it possesses (1) a certain food value and (2) a certain manurial 
value. The method of calculating the number of food units in a 
ton of any feeding stuff takes this double value inte «ccount, and 
the cost per food unit therefore gives a measure cf the total 
value. 

Since, however, the idea of food units includes both manurial 
and food value, it is not possible to feed according to food units. 
This has been pointed out in these notes on several cccasions, 
when it has been suggested that feeding should be regulated 
according to starch equivalents. ‘To buy on the food unit system 
and to feed according to starch equivalents is certainly cunfusing. 

The writer has therefore decided to work out prices on the 
starch equivalent basis in future, so that this confusion may be 
avoided. This course is possible now that the figures 
in the tables of manuria! values of feeding stuffs, pub- 
lished in Bulletin No. 78 of the University of Leeds 
and the Yorkshire Council for Agricultural Eduzation,* 
have been brought up to date. The method of calculation is to 
deduct the manurial value from the market price so as to get 
the net cost of the feeding stuff less manurial value, und to divide 
this net cost by the starch equivalent so as to get the net cost 
of one unit of starch equivalent. As in the case of food units, 
one unit is one-hundredth part of a ton, or 22-4 lb. 

Before giving the table in which the calculation is made it is 
desirable to explain once more what the term ‘‘ starch equiva- 
lent ’’ means as used in this connection. This term has been 
used in several different senses; mostly to denote a theoretical 
food value determined by calculation. As used in these notes 

‘starch equivalent ’’ means the number of pounds cf starch 
required to produce as much fat in a store animal as 100 [b. of 
the feeding stuff in question. 


*These figures were published in this Jowrval, May, 1920, pp. 190 & 191. 
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Starch equivalents have been measured by direct experiment : 
the method may be illustrated by the case of a store bullock. 
The animal is first kept on what is known as a maintenance 
ration, that is to say, a ration which will just keep him going 
without gain or loss in weight. To this ration is then added a 
weighed quantity per day of starch. The animal increases in 
weight and puts on fat, and the amount of fat put on is accu- 
rately measured. It is found that for every 4 lb. of starch 
consumed, 1 lb. of fat is produced. The anirnal is again put 
on its maintenance ration until its weight is once 1oore steady, 
when a weighed quantity of, say, linseed cake is added to the 
ration. Once more the animal increases in weight, and the fat 
laid on is measured. It is found that to produce 1 \b. of fat 
5-4 lb. of linseed cake are required. For purposes cf fattening, 
therefore, 4 lb. of starch are equivalent to 5-4 lb. of linseed cake, 

4 x 100 


and 100 lb. of linseed cake are therefore equivalent to 


= 74 lb. cf starch. The starch equivalent of linseed cake is 
therefore 74 lb. per 100. 

The starch equivalents of a number of the more important 
feeding stufis have been found by direct experiments of this kind, 
and from these the starch equivalents of all the common feeding 
stuffs have been estimated. The accepted figures are given in 
one of the columns of the table below. They are accepted 


a ed 


Cost Cost 
Price per : Manurial) Net Cost} a... er yer Ib. 

Name of Feeding Stuff. Qr. Bins Value | of Food bee Unit of} of 
c ae per ton. | per ton. see |} Starch | Starch 
5, lb. Equiv.) Equiv. 

] : Bam | i d. 

Barley, English feeding .. | 90/-| 400 | 25 0 0 Lie 6 23 14 0 71. 678 3°60 
» Foreign : .. | 84/- | £00) | 23790 Oo 18 21 40 71 | 5/il 3°17 
Oats, English SA as 2. | ¢2/—] 336 | 24.0 0 | 1 9 22 110 59-5 7/8 4°10 
Pe Foreign pe ts 6 oe 5 | 320 | 22 15 0 1 9 21 60 59°5 7/2 3°84 
Maize, Argentiue ae 480 | 1615 0 1 5 15 10 0 81 3/10 2°06 
\ 90 Sls. G0" Dies 19 15 0 4/ll | 264 

» American | to 480 Hark? ey 81 

U | 100/- 2310 0 | 22 50 5/6 | 2-95 

Beans, Chinese ih key | AI | 1s <O° a = yt! 15 19 0 66 410 2°60 
Peas, English blue .. | 100 -{ 504 | 2210 0 213 19 170 69 5/11 8:17 
Millers’ offals—Bran . 1410 0 2 10 12 00 45 54 2°87 
Coarse cna 15 10 0 2 10 13 00 64 $/- 2°15 
Meals—-Barley meal .. 2510 0 eG 24 40 71 6/10 3°67 
N.aize,, “2 be ao oO PF 18 15 0 81 | 4/8 2-52 

Hig ie ais Be 2 00/)]2 0 |20 00] 7 | 56 2°95 

2 oe a 22 0 0 = 2 18 19 0 66 | 5/8 3°05 
Cakes—Linseed as ab 21 0 UV 3 12 17 80 74 4,8 2-52 
Cotton reed .. By 12/10, 50 3 5 9 50 42 4/4 2-32 

decorticatea . 20 0 0 5 6 14 14 0 71 4/2 2°2 

Coconut + . 18 0 0 8 0 10 00 79 2/6 1°34 
Groundnut .. 13 10 0 3 9 10 10 57 3/6 L-s¥ 

ys decorticated 18 0 0 5 65 12 15 0 73 3/6 l-a7 

Palm kernel .. ‘ }1110 »o 9 90 75 2/6 1°34 
Brewers’ grains, dried ae reo 2 7 8 130 49 3/6 1:87 
wet . aes Daa 76 12 1 06 15 1/4 72 

Distillers’ grains, dried 5 122 0 0 2 16 9 40 57 3/3 1°75 
a Po wet ota 115 0 13 1 20 16 1/5 ‘76 


rr re ees 2 ee 2 ees 
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because rations compounded from these figures are found to be 
successful, not only in the case of fattening animals but for store 
stock, working horses, milch cows, and other animais. 

In the table the price per umit of starch equivalent is 
worked out as follows: from the price per ton is subtracted the 
manurial value assessed at twice the figure given by Dr. Crowther 
in the Bulletin No. 73 of the Leeds University, above mentioned, 
to allow for the increased cost of manures. This gives the net 
cost of the feeding stuff per ton. This amount is then divided 
by the figure for starch equivalent, and the result is the cost of 
one unit of starch equivalent. exclusive of mannrial value. By 
dividing the cost per unit of starch equivalent by 22-4, the cost 
per lb. of starch equivalent is found. This is a useful figure for 
computing the cost of a ration which is given in lb. of starch 
equivalent. 


During the last two or three months there has been a consider- 
able rise in the price of the cheaper feeding stuffs. Palm kernel 
cake, for instance, has risen £3 per ton, and mullers’ cffals £1 
per ton. This rise has, however, not extended to the more 
expensive feeding stuffs, such as barley, oats and lnseed cake. 
The cereals are still the dearest class of feeding stuffs, costing, 
as a rule, over 3d, per lb. of starch equivalent. The cheapest 
cereals at the present time are maize and coarse middlings. In 
comparison with cereals, cakes are relatively cheap; all cost less 
than 8d. per lb. of starch equivalent. Palm kernel is still the 
cheapest cake on the market, in spite of its recent rise in price. 

It does not seem opportune at the present time to give rations, 
while most of the live stock are out at grass, but the list of 
prices may be useful to those who intend to buy in their feeding 
stuffs for the winter. 
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NOTICES OF BOOKS. 


The World’s Food Resources—(J. Russell Smith. London: Williams & 
Norgate. 18s, net.)—At a time when very general interest, and in some 
quarters alarm, is felt in regard to the food supplies of the world, this book, 
by the Professor of Economic Geography in Columbia University, is 
opportune. Although it has only recently reached this country, it 
appears to have been completed at the end of 1918, and the author,in a 
prefatory note, remarks that “the problem of statistical illustration’ was 
peculiarly unsatisfactory, as “ conditions during the period 1914-18 were so 
disturbed that production figures would not serve as good illustrations.” 

Consequently, the statistics with which the book is crowded do not usually 
relate to a later period than 1913, although many allusions are made to the 
lessons to be derived from war-time experience. It would not be difficult to 
pick out from the voluminous statistics given certain figures of doubtful 
validity, apart from the common defect of including in the same table, and 
without qualification, figures of diverse degrees of accuracy. This, however, 
is almost inevitable in a broad survey which attempts to take into account the 
present and potential food resources of the whole globe. It is this breadth of 
view which renders the work especially valuable. It is refreshing to turn 
from the prevalent ratiocinations, based on temporary and local conditions, 
to a comprehensive review of all continents and climes. Whether the 
conclusions of the author are accepted in every detail or not, he at least brings 
the problem of future food supplies into reasonable proportion. 

Starting with a discussion of wheat, which he says is the most highly 
prized breadstuff, not because it is the most nutritious, but ‘‘ because wheat 
bread tastes a little better to most people than other breads,” and after 
pointing out the wide range of climatic conditions under which it can be 
grown, he refers to the immense areas which are still open to its extension, 
and also to the great possibilities of increased yield per acre. He adds rye, 
barley and oats as almost equally suitable for bread, and indicates the wider 
range given by their inclusion as breadstuffs. Maize, on the whole, is not 
capable of much extension of area, but the cultivation of rice may easily be 
doubled or trebled. A number of minor cereals, such as millet, which is the 
chief cereal crop of Central and North China, are also passed in review. 

A discussion of the distribution of cattle, sheep and swine leads to the 
general conclusion that the world’s meat supplies are almost within sight of 
their ultimate limit of extension, and the wastefulness of meat production, if 
vegetable resources are limited, is insisted upon. The author, however, holds 
the view that of all the main articles of food, meat is the least essential, and he 
points out that countless millions of the human race live and flourish without 
it. Consequently, he holds that the consumption per head of meat-eating 
peoples could be greatly reduced without detriment to their health and vigour, 
So far as milk is concerned, the author insists strenuously on its dietetic value, 
and is of opinion that an enormous increase in present supplies is mainly a 
question of transportation, which the refrigerating chamber and the invention 
of processes for drying have simplified. 

Professor Russell Smith is especially interesting in calling attention to new 
and as yet partially developed sources of food. He opens a notable chapter on 
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Fish Supply thus :—‘ The Sea! We have not discovered it yet. If man 
insists on eating animal proteins and wants a twenty-fold or a hundred-fold 
increase in the supply, I call his attention to the sea as a place where he may 
drop his prejudice overboard, investigate, and probably find food in amounts 
that are beyond present computation.” The very recent discovery of the 
adaptability of vegetable oils as a source of fat supply is described in detail 
and illustrated by imposing trade statistics which are unquestionable. We are 
reminded that sugar, which now bulks so largely in our normal dietary, is of 
recent introduction. ‘ Sugar has been all around us for countless ages but we 
did not know how to get it’—only the bees possessed the secret. The 
author draws the moral—* The appearance and use of sugar afford a good 
example of the service of science to man and of the changes that we may 
expect in our food supply.” 


Allusion has been made to the possibility of criticism in detail, and it is 
perhaps desirable to mention one or two points which affect this country. 
One is the repetition, by inadvertence, of the common, but erroneous, statement 
that England before the War produced “but a fifth of the food she ate””— 
the reference being of course to wheat alone. Ina description of international 
trade in meat supplies, the importation by the United Kingdom of live animals 
is mentioned as if it still continued. In a section dealing with the future 
wheat supply of the world, a curious error, in which I have some personal 
interest, is made. Referring to the “‘ alarmist paper” of Sir William Crookes, 
the author, has a footnote which states that Lord Rhondda brought out a new 
edition of Crookes’s book ‘with this frightened statement”: ‘‘ England and 
all civilized nations stand in deadly peril of not having enough to eat.” This 
is followed by further extracts of similar purport. In fact, this statement was 
not made by Lord Rhondda, but by Sir William Crookes. The preface which 
Lord Rhondda contributed to the book contained no sign of “ fright,” 
although it endorsed the useful advice given by Sir William Crookes, that the 
aid of science should be enlisted in stimulating production, especially in this 
country. I may be permitted to add, that having known Lord Rhondda for 
many years and sat with him on the Council of the Statistical Society, I can 
testify to the soundness of his views on statistical subjects, and I may perhaps 
add that he would not have asked me to write a supplementary chapter to 
Sir William Crookes’s book if he had thought it necessary to express 
“ frightened ” opinions. 

But it is not by small points such as these that this book should be judged. 
In a chapter headed “ The Ultimate Food Supply,” the author’s main contention 
is thus stated :— 

“Tt has been shown in connection with nearly every article of diet 
save meat that we can easily and greatly increase the supply in the 
Western World. Nevertheless, it is perhaps worth while to consider the 
general question of the future food supply, because it is so generally 
believed that the chances of making a living are growing fewer, that the 
resources of the world for each man are less than they were a few years 
ago. This belief is not founded on geographic or scientific fact ; it 
belongs in the same class with the idea in the mind of the horse when he 
sees a bar in front of him and he thinks he is fenced in, although he could 
easily tear down the fence with his soft nose. If resources appear to be 
growing scarce, the scarcity is due to the shortcomings of our suddenly 
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grown financial and industrial system, and from our quite unscientific 
method of distributing goods and wealth and holding property. It is true 
that the world has a fixed area, and that the number of mankind, despite 
the temporary destruction wrought by the Great War, is increasing very 
rapidly ; but while the area is stationary and the matesial in the world is 
constant in quantity, the usable resources are also rapidly increasing, A 
resource is something which may be turned into or made to produce : 
useful commodity. Science every day enables us to have some new 
commodity, where before there was waste. Because of this creation, 
there is good reason for the belief that the available resources of the 
world are increasing quite as rapidly as the population, aud that they will 
continue to do so for a number of generations, if man devotes himself to 
science and industry rather than to war.” 
The book may be commended as a comprehensive and well-informed world 
survey of the subject with which it deals, to all who take a serious interest in 


food supplies. R. Henry Rew. 


The Small Farm and its Management.—(James Long. London: John 
Murray, 1920. 7s. 6d. net)—The revised edition of this volume by James 
Long will prove a useful guide to the ever growing body of men and women 
engaged in or contemplating the business of small farming. The attractions 
and difficulties of the life are set out clearly and impartially. To be 
successful, the small farmer must be prudent and industrious; he must be 
equipped with the necessary capital and experience ; and he must pursue the 
methods of husbandry best adapted to the cultivation of a few acres. The 
road to success and the pitfalls to avoid by the way are indicated in simple 
and intelligible language that inspires confidence and interest. 

In general, the author would pin his faith to milk and its products, to 
pig meat, poultry and eggs, to such crops as are necessary for feeding 
purposes, and to a selection of other crops for direct sale to the consumers. 
He believes in the plough policy for the small farmer, with a strong leaning 
towards arable dairying through the medium of soiling crops. 

Excellent advice is given in regard to the choice of land. Heavy land, 
though cheap, requires men of much experience and large capital. What is 
wanted is sound, clean, medium land. The small farmer has neither the time 
nor the capital to make poor land fertile, and to a beginner land-cleaning is a 
heart-breaking job. 

In the section dealing with crops the large as well as the small farmer will 
find much to interest and stimulate; the note on sainfoin is specially 
appropriate at the present time. 

Implements, general equipment, and marketing in the light of modern 
requirements, likewise receive due attention, and the entire volume may be 
described as at once simple, comprehensive, practical and explanatory. 

J. G.S. 


The Electrification of Seeds by the Wolfryn Process—A Report of 
the Experiments carried out at Reading in 1919. (Martin H. F. Sutton, F.L.S, 
Reading : Sutton & Sons. 2s, 6d. net.).—A number of experiments have been 
conducted during the last few years with seeds electrified under the Wolfryn 
process, in order to test the possibilities of obtaining increased yields from 
seeds treated by this method. The Wolfryn treatment, which was described 
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in some detail in an article published in the issue of this Journal for January 
last, consists in immersing the seeds in a solution of common salt and water 
(4 oz. to the gallon) or calcium chloride and water (8 oz. to the gallon), and 
applying an electric current to the solution, and afterwards drying the seeds 
at a temperature of 100° F, 

The experiments conducted by Mr. Sutton and described in his small 
pamphlet were intended to ascertain (@) whether the process is_ sufficiently 
beneficial as regards results to justify the expense it entails, (6) whether the 
benefit is due to the process as a whole, including the use of electricity, and 
(c) whetner equally satisfactory results could be obtained by immersion of 
the seed without the!use of electricity. With this object comparative tests 
were made of seeds untreated in any. way, seeds treated by the Wolfryn 
Process, and seeds treated in the sane manner as under the Wolfryn Process 
except for the actual electrification, which was omitted. The experiments 
included both a germination test under glass and a field test, and the seeds used 
were carrot, swede, cabbage and mangold. In the opinion of the author the 
results in both cases could only be regarded as inconclusive, one or two points 
only being slightly in favour of the electrified seed. The outdoor tests as a 
whole appeared to be no more conclusive than were the tests for germination, 
the returns from the electrified seed showing no advantage over the other 
sections, except to a small extent in the case of mangolds. 


QUESTIONS IN, PARLIAMENT, | 


Foot-and-Mouth Disease.—In reply to a question by Capt. Coote, it was 
stated that the number of animals slaughtered during the last 3 months in 
connection with the outbreaks of foot-and-mouth disease was: cattle, 772 ; 
sheep, 5,265; pigs, 271; goats, 2. (13th July, 1920.) 

Milk Prices in Wiltshire.—In reply to a question by Capt. R. Terrell, 
the Food Controller stated that he was informed that the average price 
received by producers of milk in the South-Western area during May and June 
was ls, 2d. per gallon, The price in thisarea was governed by the fact that a 
considerable proportion of the milk produced at this season was not retailed 
as liquid milk, but had to be converted into cheese, and other milk products. 
(15th July, 1920.) 

Potato Spraying.—In reply to a question by Mr. Jordell, in reference to 
an alleged difficulty in adequately spraying potatoes in West Norfolk oa 
account of the shortage of sulphate of copper, it was stated that the Ministry 


exercised no control over the production or distribution of sulphate of copper. 
No information had reached the Ministry which would indicate that supplies 
were insufficient to meet the demand, provided that consumers were prepared 
to pay the market price. (1oth July, 1920.) 

Tenure of Allotments.—In reply to a question by Mr. Hallas, who 
inquired whether the Ministry is receiving representations from Associations 
of Allotment Holders, praying for security of tenure to be afforded to the 
allottees, and what steps it is proposed to take in the matter, it was stated 
that the Ministry was aware of the desire of allotment associations and 
allotment holders for security of tenure. Absolute security of tenure for 
allotment holders could only be secured by the land being purchased by the 
local authority or by the allotment holders themselves, but the capital value of 
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land in the neighbourhood of a town, due to its value for building, was, as a 
rule, too high to enable the land to be purchased for allotments, inasmuch as 
the allotment holders could not afford to pay a rent based on the cost. In 
such cases the only alternative was to hire the land until it was required for 
building, in which case it was clearly impossible to guarantee the allotment 
holders absolute security of tenure. (20th July, 1920.) 


Ormskirk Potato Trials.—It has now been arranged that the summer 
inspection of the growing crops of potatoes planted for the Ormskirk Potato 
Trials shall take place on 10th, 11th, 12th and 13th August. Inspection on 
the first two days is by invitation from the Ministry and from the National 
Institute of Agricultural Botany, but the Trial grounds will be opened on the 
12th and 13th to all interested in potato growing. The Trials, which in the 
past have been entirely under the direction of the Ministry and have been 
carried out on the grounds of the Ormskirk Institution, kindly loaned by the 
Guardians for that purpose, have now been transferred to the farm at Lathom, 
Ormskirk, recently purchased by the National Institute of Agricultural Botany. 
The Ministry will still retain responsibility for testing potatoes for suscepti- 
bility to or immunity from Wart Disease, and have extensive plots of potatoes 
planted on the farm for this purpose, including .a large number of varieties 
from America, France, South Africa and New Zealand. They have also a 
considerable number of seedlings from breeding Institutions, potato raisers, 
and others. 

Trials for other purposes will be carried out by the National Institute of 
Agricultural Botany, which this year has planted a very large number of 
demonstration plots of most commercial kinds of immune varieties of 
potatoes. These should prove attractive. 

Rabies.—All restrictions on the muzzling and movement of dogs imposed 
in connection with the outbreaks of rabies in South Wales, in Oxfordshire and 
Buckinghamshire, in Kent, and in Surrey and Middlesex, have now been 
withdrawn. 

The North Essex Scheduled District, comprising Colchester and the 
district between that town and the coast towns from Harwich to 
Brightlingsea, is the only district which is now subject to the restrictions on 
account of rabies. 


Leaflets issued by the Ministry.—Since the date of the list given on 
page 298 of the issue of this Journal for June last, the following leaflet 
has been issued in the Permanent Series :— 

No. 351.—The Improvement of Village Life. 
In addition, the information in the following leaflets has been revised and 
brought up to date. 

No. 15.—The Apple Blossom Weevil. 
5  42.—The Short-eared Owl. 
» 45.—The Starling. 
»  1.—The Barn Owl. 
» 67.—Favus or White Comb in Poultry. 
,, 200.—Black Rot of Cabbages, Turnips, &e. 
5, 210.—The Oyster-Shell Scale. 

The following leaflet has been withdrawn from circulation :— 

No. 256.—A Disease of Narcissus Bulbs. 
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Weather Forecasts for Farmers.—The Meteorological Office will, as in 
past years, supply forecasts of weather by telegraph to persons desirous of 
receiving them, upon payment of a registration fee of 1s. and the cost of the 
telegrams, computed at 1s. per message. 

The forecasts are drawn up at 10.30 a.m., 4 p.m., and 9.0 p.m. (summer 
time). Forecasts issued at the morning hour refer to the period covering the 
afternoon of the day of issue and the morning of the following day. Those 
issued in the afternoon and evening refer to the whole of the following day. 
All the forecasts include a Further Outlook of the probable weather beyond 
the 24-hour period whenever such a Further Outlook can be given. 

Notifications will also be issued by telegram when conditions indicate that 
a spell of several days fair weather is likely, and again when the spell is about 
to break up. For this service a fee of 6d. is charged for telegraphy. A 
minimum deposit of 5s. against which the charges may be booked is required, 

Applications for regular forecasts (as distinct from Spell of Notifications) 
should specify the hour of the forecasts desired (or hours if more than one 
telegram daily is required). They should be sent to the Director, Meteoro- 
logical Office, Air Ministry, London, W.C.2, and should be accompanied by a 
cheque or postal.order payable to the Meteorological Committee to cover the 
cost of the telegrams for the period during which the forecasts are to be sent. 

Further particulars and printed forms of application may be obtained from 
the Director of the Meteorological Office. 

Applications by telegraph for single forecasts shall be addressed to 
‘““ Weather, London,” and the reply should be prepaid. 


Removal of Prohibition on the Export of Live Stock.—The Ministry 
is informed that an export licence from the Imports and Exports Licensing 
Section of the Board of Trade is no longer required in respect of living animals, 
tor food, of all kinds, live game and live poultry, exported from this country, 
except to Bolshevist Russia. 


Re-exportation of Horses from France.— According to a note published 
in the Journal Officiel (Paris), 21st May, 1920, the following decisions have 
been made by the French Government :— 

1. For horses coming from abroad and only passing through France in 
direct and immediate transit, it shall no longer be necessary to obtain a permit 
from the Minister of Agriculture as a preliminary to re-exportation. 

2. Horses coming from abroad will be allowed to stay in France and be 
re-exported within a period not exceeding six months, without incurring 
liability to Customs dfities, on condition that the importers obtain from the 
Veterinary Service of the Customs Office at the port of importation a separate 
certificate indicating the breed, sex, age and detailed description of each 
animal, This certificate shall then be forwarded for confirmation to the 
Customs Export Office. It will, as in the case of (1) above, not be necessary 
to obtain a permit from the Minister of Agriculture before re-export. 


Export of Oil Cake from France.—In the issue of the Journal Offciel 
for 2nd July is published a Presidential Decree, dated 30th June, affecting 
the export of oil cake from France. Under the terms of the Decree the export 
of oil cake and brewers’ grains (dréches) remains prohibited, except under 
licence, and it is provided that, when such cake is allowed to be exported under 


1920. | ADDITIONS TO THE Liprary. _ 499 


licence, an export duty is to be levied thereon at the rate of 25 francs per 
100 kilogs (about 2 ewt.) net weight. 

From the preamble to the Decree it appears that, owing to the stocks 
which have accumulated, it is intended to allow the export of oil cake during- 
the summer months, up to amounts to be fixed by the French Ministry of 
Agriculture, for each month. 


Restricted Importation of Lucerne Seed. The issue of The Common- 
wealth of Australia. Gazette for 25th March last contains a copy of a 
Proclamation, dated 19th March, 1920, prohibiting, except with the consent in 
writing of the Minister of State for Trade and Customs, the importation into 
the Commonwealth of lucerne seed unless such seed is stained with safranin 
to the extent of not less than five per cent. of its total bulk. 


ADOTTIONS: .O° THE. LIBRARY. 


Agriculture, General and Miscellaneous— 


Fream, W.—Elements of Agriculture (10th Edition), (700 pp.). London : 
John Murray, 1919, 7s. 6d. net. [63(022.)] 

McCollum, E. V.—The Newer Knowledge of Nutrition: The Use of Food 
for the Preservation of Vitality and Health (199 pp.). New York: The 
Macmillan Co., 1919, 6s. 6d. net. [612.39.] 

Saskatchewan Department of Agriculture.—Bull. 57 :—Weeds : Their Iden- 
tification and Control (2nd Edition), (62 pp.). Regina, Sask., 1919. 
[63.259(04). ] 

South Carolina .Agricullural Experiment Station.—Bull. 202 :—Trona 
Potash: A Progress Report (24 pp.). Clemson College, $.C., 1920. 
[63.1673. ] 

Lange, J. E.—Vilde Planter I Have, Paa Mark og Eng. (26 pp.). 
Kobenhavn : Chr. Cato, 1918. [58.19.] 

Canada, Ministry of Agriculture.—Sessional Paper 10:—Report of the 
Dominion Experimental Farms for the Fiscal Year ending March 31st, 
1919 (196 pp.). Ottawa : 1920, 15 cents. [63(06) (71).] 


Dairying— 

Martiny, B.—Der Wassergehalt der Butter (963 pp.). Berlin: Paul 
Parey, 1898. [63.721.] 

Frederiksen, J. D. The Story of Milk (188 pp.). New York: The Mac- 
rmillan Co., 1919, $1.50. [63.71(02).] 

Belgium, Ministére de l’Agriculture-—Actes du Conseil supérieur de Per- 
fectionnement de l’Enseignement agricole. Fascicule J. (67. pp.) 
Bruxelles, 1920. [37(493).] 

Grieve, Mrs. M.—The Soil and Its Care. A Treatise on the Care of the 
Soil, Digging, Manuring, Drainage, &c. Chalfont St. Peter, Bucks. : 
The Whins Medicinal Herb School, n.d., 2s. net. [63.1.] 


Field Srops— 

Buller, A. H. R.—Essays on jWheat, Including the Discovery and Intro- 
duction of Marquis Wheat, Early History of Wheat-Growing .in Mani- 
toba, Wheat in Western Canada, Origin of Red Bobs and Kitchener, 
and the Wild Wheat of Palestine (339 pp.). New York : The Macmillan 
Co., 1919, $2.50. [63.311.] a 

Fraser, J.—Twentieth Century Potatoes. A List of Commercial Varieties 
of the Past Forty Years, with Full Description of Their Origin, Charac- 
teristics and Awards (72 pp.). London: Cable Publishing Co., n.d., 
3s. net. [63.512.] 


500 SELECTED ConTENTS oF PERiopicaLs. [ Ava., 1920. 


—————— — et —— 


SELECTED CONTENTS. Oar 
PERIODICALS: 


Agriculture. General and Miscellaneous— 

The Use of Agricultural Land, Sir R. H. Rew. (Nineteenth Century, 
May, 1920.) [63.] 

The Formation of Nitrates in Soil, T. L. Lyon. (Soil Science, Vol. IX., 
Nok, Jan-, 1920:) (esni3)| 

The Feeding of the United Kingdom, Sir R. H. Rew. (Jour. R.A.S.E., 
Vol. 80, 1919.) [338.1.63(42).] 

Economie de main-d’ceuvre agricole par l’emploi de Machines et de 
méthodes modernes, H. Leplae. (Revue Agronomique, Mars-Avril, 1920.) 
[33.63.17 (493).] 

Reaction of the Soil as influenced by the Decomposition of Green Manures, 
L. P. Howard. (Soil Science, Vol. TX., No. 1, Jan. 1920.) [63.113.] 
Some Problems of Reconstruction in Agriculture, A. Smetham. (Jour. of 

Royal Lanes. Agric. Soc., 1919.) [3838.99. ] 


Horticulture — 


Plant Sanitation in Fruit Plantations, F. T. Brooks. (Trans. Brit. 
Mycolog. Soc., Vol. VI., Part ITI., April, 1920.) [63.29.] 

Science and Fruit Growing, F. Keeble. (Hdinburgh Review, April, 1920.) 
[63.41 (42). ] 


Live Stock— 
Le Cheptel franeais et colonial 4 la fin de la guerre, G. Moussu. (Ann. de 
l’Inst. Nat. Agr., Series II., Tome 14.) [63.6.33(44).] 
Open-Air Pig Breeding, M. J. Rowlands. /(National Review, April, 
1920.) [63.64.] 


Plant Diseases— 

Halo Blight of Oats, C. Elliott. (Jour. Ag. Res., Vol. 19, No. 4.) (63.28. | 

Amount of Copper required for the Control] of Phytophthora Infestans on 
Potatoes, O. Butler. (Phytopathology, Vol. 10, No. 5.) [63.294.] 

Biological Control of Mealybugs in California, H. S. Smith and H. M. 
Armitage, (Bull. Dept. of Agric. Calif., No. 4, Vol TX., April, 1920.) 
[63.29.575.4(73). ] 

Insect Transmission in Plant and Animal Diseases, F. V. Rand and 
W. D. Pierce. (Phytopathology, No. 4. Vol. X.) [638.2.] 

On Forms of the Hop resistant to Mildew, #. S. Salmon. (Annals of 
App. Bio., Vol. 6, No. 4, April, 1920.) [63.3451. ] 


Dairying and Food, General— 
Pepsin versus Rennet in Cheesemaking, H. M. Merker. (Jour. of Dairy 
Science, Vol. II., No. 6.) [63.73.] 
Milk and its Products, E. McKinnon. (Jour. of Comm. Inst. of Sci. and 
Ind., Vol. 2, No. 4, April, 1920.) i6B="le. | 
Mottles in Butter—Their Causes and Prevention. (Jour. of Dairy Science, 


Vol. Til. No. 63) [63.7267] 


Veterinary Science— 
Intoxication provoquées par des tourteaux d’arachides contenant de petites 
quantités de ricin, G. Moussu. (Comptes rendus des séances de l’Acad. 
d’Agric. de Fr., 5 May, 1920.) [548.1, 63.604. ] 


Engineering— ee * 
Rapid and Economical Methods of House Building: Pisé de Terre, 
C. Williams-Ellis. (Jour. of Commonwealth Inst. of Sci. and Ind., 
Vol: 2, No. 4, April, 1920:) _ [69.] 7 
The History of the Silo, L. Carrier. (Jour. Amer. Soc. of Agron., V ol. 12; 
No. 5.) [694.] 
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The FARMERS’ . WARDEN i 


FOR INSURANCE of 


HORSES and CATTLE. 
STALLIONS, BROOD MARES, \ 
FOALS. 
EMPLOYERS’ LIABILITY. 
FIRE. DRIVERS’ ACCIDENTS. 
MOTOR CARS, FARM TRACTORS, 
and GENERAL INDEMNITIES. 


For Best Rates and Terms apply— 


WARDEN 


INSURANCE COMPANY, LTD. 


ESTABLISHED 1875. 
Honoured with the Patronage of H.M. THE KING. 


Chief Office—21, IRONMONGER LANE, LONDON, E.C. 2. 


MANAGER AND SECRETARY: R. R. WILSON. 


Ali Owners of 


Agricultural Land 


should join the 


Central Landowners’ Association. 


The only organisation which represents 
exclusively the interests of Agricultural 


Landowners. 


For particulars apply to— 


The Secretary, 
Central Landowners’ Association, 
46a, Pall Mall, London, S.W.1. 
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BREEDERS’ ANNOUNCEMENTS. 


HORSES, 


SHIRES. 


JACKSON, J. C., ASKERN.—Breeder of Shires. Stallions: Severn Secundus 36070 by Babingley Nulli Secundus: Tanbridge 
Tip-Top 28851 by King of Tunbridge 24351; Champion’s Comrade 31298 by Childwick Champion 22215. Thirty other 
Stallions and Colts by fashionable sires kept for sale or hire. Fillies for sale-—Apply, FAULKNER, Smallages, Sykehouse, 
Snaith, Yorks. Telegrams: Smallages, Stainfoith, Doncaster. Stations : Askern, Moss, and Stainforth. 


HUNTERS. 


DICKINSON, GEORGE, Cark Mills, Cark-in-Cartmel.—Breeder registered Hunters, Thoroughbreds, Shires; 725 prizes won; 
inspection invited ; prices moderate. 


CLYDESDALES. 


GRAHAM, ROBERT, KAIMFLAT FARM, KELSO.—Ireeder and owner of high-class Clydesdale Stallions. Colts and Fillies; 
most fashionable blood ; large selection. Commissions executed. Station : Kelso. 


CATTEE, 


ABERDEEN—ANGUS. 
MACAINSH, JOHN, Congash, Grantown-on-Spey, N.B. —Pure-bred Aberdeen-Angu3 Cattle——Particulars on application, 


DEVONS. 


STANTON, HARWICH.—REGISTERED HERD RED DEVON DAIRY CATTLE. Devons are the best English Dairy 
Cattle under all conditions and in any climate, 


FRIESIANS. 
EH. R. DEBENHAM, BLADEN DAIRY FARMS, BRIANTSPUDDLE, DORCHESTER. Pure imported and imported bred bulls 
(sound tuberculin test). Services to approved females. Apply the Manager. 


GILSTON PARK HERD OF PEDIGREE BRITISH FRIESIANS, property of A. S. Bowlby, Esq. Bulls and Bull Calves 
generally for sale by Imported and other leading sires. Apply H. SCHOFIELD, Gilston Park Estate Office, Harlow. Essex. 


JERSEYS. 


JEROME, MRS., BILTON HALL, TOCKWITH, YORKS. Pedigree Jerseys. Heifers and young Bulls for Sale. 


SHORTHORNS. 


BH. R. DEBENHAM. BLADEN DAIRY FARMS, BRIANTSPUDDLE, DORCHESTER. Herd typical dual purpose Shorthorns. 
Bull Thornby Duke (sound tuberculin test), sire Drusus with 15,791 lbs. milk in pedigree. Services to approved females. 
Apply to the Manager. 


WELBECK HERD OF PEDIGREE SHORTHORNS, the property of the Duke of PORTLAND, K.G. Young Bulls and Heifers 
for sale, from the best strains.—Apply, ALEX. GALBRAITH, Norton, Cuckney, Mansfield. 


DAIRY SHORTHORNS. 


CHIVERS & SONS, LTD., HISTON, CAMBS. Long pedigree Dairy Shorthorns, best milking families; daily milk records. 
Young stock for sale. 


HOBBS R. W., & SONS, Kelmscott, Leshlade.—500 Dairy Shorthorns ; milk records kept ; many firsts Roya] and London Dairy 
Shows. Pedigree Bulls and Bull Calves. 4-cross Bull Calves at moderate prices, suitable for non-pedigree dairy herds. 


PLAYFORD HERD OF PEDIGREE DAIRY SHORTHORNS. Deep-Milking Strains of robust constitution. Bulls in 
service: Thornby Don (133918), Hermit ITI. (120697). Milk records kept, inspected by Dairy Shorthorn Association and 
Board of Agriculture Recorder. Young Bulls and Bull Calves forsale. Also Breeder of Pedigree Suffolk Sheep and Large 
Black Pigs—S. R. SHERWOOD Playford, Ipswich. 


HORSE AILMENT 


AND How TO CURE THEN. 


Eminent Veterinary Surgeons strongly recommend 
“Condy’s Fluid” as a speedy remedy for Sore 
Shoulders and Backs, Grease, Thrush, Injuries, &c. 
Also for Dogs and aff Animals. 


OF ALL GHEMISTS AND STORES. 


Full Directions on Bottle. Insist on Condy’s Fluid. 


CONDY’S FLUID GO! GOSWELL ROAD, LONDON, 
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FARMERS! 
*  SAFEGUARD 


| Your Interests 


Farmers, Stockbreeders and Owners, and all others connected 
. ? . . 
with Agriculture should protect themselves against practically 
every serious risk to which they are liable by means of the 
following policies, which are issued at attractive rates. Full 
. 5 * *. . 
particulars of any will be sent post free on application. 


INDEMNITY POLICY FIRE POLICY 


provides complete protection in respect | insures your House, Furniture, Stock, 
of legal liabilities under the Employers’ | Implements, &c., at Minimum Premiums, 
Liability and Workmen’s Compensation | under a specially favourable contract. 
Acts, &c. No extra rates are charged in 
respect to disabled Soldiers and Sailors. 


LIVE STOCK POLICIES 

| give you complete protection for all your 
TRACTOR POLICY Horses, Cattle, and other Live Stock. 

covers risks in respect of Accidental | Clear and equitable conditions. Claims 

Damage, Fire, Theft and Third Party risks. | are promptly and liberally settled. 


THE FARMERS’ “COMPLEAT” | THE FARMERS’ “COMPLEAT” 
[ 


I LIFE ASSURANCE, CHILDREN’S 
l EDUCATIONAL POLICIES, &c. 


| Special attention is directed to the 
following important points: 

‘ 

| 1—The Assets of the Company exceed 2—Expert local -assistance is given in 

| £19,000,000. Thus the matter of arranging policies and settling claims. 

| security is unquestionable. E xperienced officials are ready at short 

| notice for any emergency. 


3—The policies are wide in scope, worded 4—All claims are promptly met and 
! in clear, simple language, and free settled on a most generous basis. 
from ambiguous phrases. 

| 6—The ‘‘ British Dominions” is official 


5—A most important point is economy. Company to over 40 Branches of the 
The ‘‘ British Dominions” is able to National Farmers’ U nion. Special 
effect a saving on premiums. terms are offered to Farmers’ Clubs. &e. 
for the Insurance of their Members. 
Full piper ae will be sent post eh on a to the :-— 
The Most ES = é Branches and 
progressive Office apITSH rl 7 AIK OMI INO ONG igents throughout 
e, for all Classes of iN { | the United 
: , INSUR SURANCE Sa ety COMPANY LTD e 
‘insurance. Kingdom. 
HEAD OFFICE: 


BRITISH DOMINIONS HOUSE, ROYAL EXCHANGE AVENUE, LONDON, E.C. 3. 
ASoan Ss. BXCHRED £19,000,000. 


xix 


SSS SS EB SSS S52. 98858585 S—> all 


xx THE JOURNAL OF THE MINISTRY OF AGRICULTURE.—Advertisements. 


CATTLE —continued. 


LINCOLN RED SHORTHORNS. 


THE STAPLEFORD PARK HERD. A few young Bulls always for sale from carefully teste milking strains only. 
Apply C. S, Harvey, Wymondham, Oakham. 


KERRY AND DEXTERS. 


BRAISHfFfIELD MANOR HERD of Dexter Castle. Prizes won in 1915 include Championship R.A.S.E., Nottingham, first 
London Dairy Show.—Apply, Mr. W. A. OWEN, Elm Grove, Braishfield, Romsey. 


PALMER, R. E.- Pure Pedigree Kerry Cattle, Oaklands Park, Newdigate, Surrey. 


HEREFORDS. 
WHITE, W. J. S., ZEALS, WIL'’S.—Old-established Herd of Milking Herefords, Bulls and Calves, for Sale. 


5S ELE EP. 
OXFORD DOWN. 


AKERS & CO., BLACK BGURTON, OXON.—Registered Oxford Downs, Rams and Ewe Lambs on Sale; inspection invited. 


LINCOLN LONGWOOL. 


HOYLES, GEO.. SKIDBY MANOR, near HULL.—Pure Lincoln Longwool Sheep; true type, sound conditions, lustrous long 
wool, give satisfaction at home und abroad. 


PIGS. 
BERKSHIRE. 


BRAISHFIELD MANOR HERD OF BERKSHIRE PIGS. Boars in use: Little John, Champion R.A.S.E., 1915, ete. ; also 
Hueco. whose stock sold so well at Mr. Hiscock’s Sale. Young stock of the best blood always for Sale.—Apply Mr. W. A. 
OWEN. Elm Grove, Braishfield, Romsey. 


LARGE WHITE. 


CHIVERS & SONS, LTD., HIsToN, CAMBS.—Pedigree Large White Pigs, fine quality, good type, best strains. Young Stock 
for Sale. 

DENNY. E. H. M., SrAPLEFIELD PLACE, SYAPLEFIELD, SUSSEX.—Large White Yorkshire Pedigree Pigs. Station: Haywards 
Heath. Telegrams: Handcross. 

GREENALL, SIR GILBERT. BART..C.V.0O., WALTON HALL, WARRINGTON, The Walton and Worsley Herd of Pedigree 
Large White Pigs Selections of all ages for sale at moderate prices. Apply to RICHMOND DAYBELL, “anager, Rowswood 
Farm, Higher Waiton, near Warrington. Station: Warrington. Telegrams: Daybell, Higher Walton, Warrington. 


TENDRING HERD or LARGE WHITFS, bred on the open-air system, exclusively from Champion strains. Present stock 


boars are sons of Spalding Vulcan and of the 1919 Royal Chamyion Dalmeny Monetta. Apply to OSCAR GRAY, Tendring 
Farms, Limited, Weeley, 8.0., Fssex. ; 


MIDDLE “WHITE. 


CHIVERS, JOHN, Histon, CAMBS.—Pedigree Middle White Herd, containing best possible strains, including Royal champions 
Young stock for Sale. 

EDGE. S. F.. GALLOPS HOMESTEAD, DITCHLING, SUSSEX.—Albany Herd of Pedigree Middle Whites. Bred on open air system. 
Wonderful doers and breeders. Will thrive anywhere. 


JEROME, MRs.. BILTON HALL, YORK.—Pedigree Middle White Pigs, prize-winners. Boars and Gilts for Sale. 


The Rennet on which 
cheese-makers depend. 


Chr. Hansen's Laboratory, Ltd., | 


| ; 


| 77, ST. THOMAS’S STREET; 
LONDON, S.E.1. 
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makes Leaky Roofs Watertight. 


~~ 
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The Plastic Compound for Repairing 


LEAKY ROOFS 
ON ALL FARM BUILDINGS. 


Easily applied with a trowel—Sticks anywhere 
and makes roofs permanently watertight. 


Also supplied in Liquid Form for applying with 
a Brush. 


BEANCOLIT SE 


THE SURE PREVENTATIVE OF DECAY, DRY ROT, 
& FUNGOID GROWTHS IN ALLKINDS OF! TIMBER 


Invaluable for Fences, Hoardings, Sheds 
& Wooden Erections of every description. 


BAXENDALES ‘can supply from 

Stock: Tractors, Manual Delivery 

Reapers, Best Binder Twine, 
Potato Diggers. 


ORDERS NOW BEING BOOKED FOR 


AUSTIN TRACTORS 
AND 


Silver Medal (Cardiff and Altrincham) 
Unchokable Manure Distributors. 


ee ee ee a, Ue a, Ue a, Ce ee, a ee a ee ee eee 


We shall be glad to quote you 
for any quantity of Texo or 
Beancolite and give you the 
earliest possible delivery of 
machinery. 


Ca A a hh ha a a he a a a a a a a 


4 
) 


BAxENDALE 


Miller Street, 


MANCHESTER. 
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PIG S—continued. 


MIDDLE WHIT E—continued. 


STAPLEFORD HERD OF MIDDLE WHITE PIGS. A few choice gilts and boars always for sale at reasonable prices. 
C. S. HARVEY, Wymondham, Oakham. 


WEELEY HERD oF MIDDLE WHITES, bred on the open-air system, exclusively from Champion strains. Two 1919 Royal 
Show winners, and the sire and dam of a 1919 Cattle Show winner were bred in this herd. Apply to OSCAR GRAY, 
Tendring Farms, Limited, Weeley. S.O., Essex. 


LARGE BLACK. 


LUDLOW HERD OF LARGE BLACK and ASHFORD HERD OF MIDDLE WHITE PIGS.—Pedigree Boars and Gilts for 
sale ; bred on open-air system trom unrelated stock; eligible for Herdbooks.—Apply MANAGER, Woodlands Pig Farm, 
Ludlow, Shropshire. 


NEWHOUSE HERD of Pedigree Large Black Pigs. Boars and Gilts from best strains—-RORER1T FORTUNE, Newhouse, 
Cranleigh, Surrey. 


DUNSTALL HERD of Pedigree Large Blacks, bred from prize strains under natural conditions. Prolific, hardy, grand doers 
and of choice type Young Boars and Gilts. Prices Moderate—LIONEL E. HORNE. Moreton-in-Marsh, Glos. 


WILLIAMS, ELLIS R., GLASFRYN, CHWILOG, NORTH WALES.—Helvg Large Blacks, brel for hardiness and thrift. Best 
acclimatised stock for Welsh and Border Counties breeders. Prices moderate. 


LINCOLNSHIRE CURLY-COATED. 


CHARNWOOD HERD.—A grand lot of young Boars ready for service, all descended from Royal winners. Inspection invited.— 
G. SIMPSON, Charnwood, Lowdham, Notts. 


GEOUCESTER OLD SPOT: 


THE FAIRFIELD HERD OF GLOUCESTER OLD SPOT PIGS for Sale. 100 to choose from, including winners at Hereford 
and Worcester Show. Gilts, Boars and Sows with litters ; also, owing to change of blood, several Boers hy Berkeley Foreman.— 
J. B. DOWDING, Fairfield, Leominster. 


POW EaEeYs 


MAJOR, ARTHUR C.—Breeder and Exhibitor thirty years. Champion Duck and Silver Grey Dorkings, “England’s best 
fowl.” Prizes at all Shows, and exported all over the world. Prices moderate. Eggs, 1s. each.—ARTHUR C. MAJOR, Ditton, 
Langley, Bucks. 


OONTINENTAL POULTRY EXPORTERS, STRATFORD, ESSEX.—Pullets, 30 Breeds, from 10/6 each. List free. 


AUCTIONEERS): LIVE STOCK; ETC:, AGENTS. 


POPE & SMITH (C. T. SMITH. F.A.I.), Auctioneers, Valuers and Estate Agents, LEDBURY, HEREFORDSHIRE. Sales of 
Live and Dead Farming Stock. Commissions carefully executed. Correspondence invited. 


WATERS & RAWLENCH, SALISBURY. 


MISCELLANEOUS ADVERTISEMENTS—(Cheap Prepaid). 


For Cleft Chestnut Unclimable Fencing, apply to THE STANLEY UNDERWOOD COMPANY, LIMITED, Shottermill, 
Haslemere, Surrey. 


64 Page Book about Herbs and How tc Use Them, 2d.—TRIMNELL, THE HERBALIST, RICHMOND ROAD, CARDIFF. 


All applications for Advertisements in “The Journal of the Board of Agriculture” should be addressed to C. VERNON & 
SONS, LTD., 38, Holborn Viaduct, London, E.C. 1. 


TO STEWARDS, LAND GWNERS AND SHOOTING TENANTS. 


EixTcE D PRICES 


will be given if desired, or Highest Prices returned for 


ALL SURPLUS GAME, VENISON, 
RABBIT AND WILDFOWL. 


ACCOUNTS AND CHEQUES DAILY. ESTABLISHED 1829. (MEMBERS CHAMBER OF COMMERCE). 
CAMPBELL, EREWY & LONGLEY. 
Tel.: “ Compressor, London.” Phone : 4909 City. Established in Old Newgate Market, 1829. 


General Agents, 260/262, CENTRAL MARKETS, LONDON. 


THE JOURNAL OF THE MINISTRY OF AGRICULTURE.—Advertisements. 


Xxxlil 


THE 


LONDON ASSURANCE 


(INCORPORATED A.D. 17206), 
7, ROYAL EXCHANGE, E.C.3. 
FIRE 


LIFE 
MARINE ACCIDENT 
BURGLARY MOTOR 
fe Se PLATE GLASS 
LIVE STOCK 
COMPENSATION STS ye 
PUBLIC GOVERNMENT 
LIABILITY BONDS, &c. 
Assets - - &£8,499,206. 
Income - - &2,970,539. 


The Corporation has granted Fire, 
Life sand. Marine. Insurances for 
Two -Hundred.. Years. 


Branches and Agencies throughout the World. 


APPLICATIONS FOR AGENCIES INVITED. 
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sur. PARRETT 


“THE ROLLS - ROYCE OF TRACTORS.” 


The Parrett says: ‘In spite 
of my great strength I am 
High Front Wheels. one of the lightest Tractors 


Three Speeds Forward. with regard to my pressure 
on the land.” 


Strong Frame. 


Enclosed Gears. 


Force-feed Lubrication. IMMEDIATE 
Accessibility. DELIVERY. 
Simplicity. 


Agencies open. 


AGRI-TRACTOR CONTRACT CO. 


LIMITED. 


ROYSTON - “ HERTS. 


tl Ml An Mr _ Mallon A ln Ml al, Mn, ln li ll, ln ln An lt ln ll intl ml. ln. 


Cow-houses 


“ RGIS” Asbestos-Cement Building materials are super- 
seding corrugated iron and boards and felt for all 
argricultural purposes. 


Farm Buildings of all kinds quickly and cheaply erected 
—with local labour. 


“2GIS” Sheets and Slates require no tarring nor painting 
—they improve with exposure. 


Invaluable for Dutch Barns, covered Stock Yards, Cart 
and Implement Sheds, and outhouses. 


For inside work—lining walls and underdrawing roofings, 
replacing lath and plaster. 


Also suitable for Bungalows, Shooting Boxes, Farm 
Cottages, Garages, &c. 


Write us if you cannot obtain readily. 


TURNER BROTHERS ASBESTOS 


co. LTD. 
ROCHDALE 


= 
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MARS OIL «... 


For Preserving, 
Softening & 
Waterproofing 


BOOTS, 
LEGGINGS, 
HARNESS, 
SADDLERY, 
LEATHER 
APRONS & 
COVERS, 


TRADE MARK and all kinds of 
panes Oe Leather Articles 


NOT A COMPOUND CAKE. As supplied to the Ministry of Muni- 
SEEING hr 0 tions, H.M. Dockyards, the Military, 


MOTHER NATURE’S OWN ae Rae eee 
Food for increasing Milk Supply. NO ‘‘RUBBING IN” REQUIRED. 
EASY OF DIGESTION. 


of GUARANTEED PURITY 
and PERFECT CONDITION, 


7 ee ee ee 
In Tins with Brush complete, at 1/,6 3/- & 6/- each. or 


Suitable for all nee Young Stock. 2/3, 3/9 and 7/=, post free. 


A Postcard will bring you Samples and Booklets from 1 gallon Cans 18/= carriage forward. 
Sole Manufacturers :— 
LODERS & NUCOLINE, Limited, THE M sia Bpsueat aria, Co. 
Cake and Meal Dept. Le nates oo cy oe el 
Z s 10 & 12, MILTON STREET, LONDON, E.C, 
1, Crutched Friars, LONDON, E.C.3. ; 


HALL & 60O., 


’Phone: Purley 10, LTD. 


Lime Burners, 
COULSDON, L.B. & S.C. Rly. 


SS SS ES SS SS SS SS SS SS 


= The Nettin g 
you will have 
eventually — 


é 


FAULTLESSity 


BECAUSHit lies dead flat 
without curves or bulges 
and gives no trouble. 

Itis made to stand heavy 
strains too, being of 
fine grade wire, galva- 44 
nized after manufacture, 2" (For Agricuitural Purposes) 


High quality and low price is 17/6 per Ton loaned in Bulk F.O.R. Coulsdor. 
another combination that makes Orders should be booked at once to 
f 


GROUND 


CARBONATE OF LIME 


“Faultless” the Netting ycu secure prompt delivery. 


should test NOW. WHITE LUMP & GROUND LIME 


q send us particulars of your reauire- 
ments and we will gladly quote carricge 
For Agricultural Purposes. 


paid prices for large or small quantities, 
direct from works. 


All kinds of CHALK supplied from Lump 


4 Chalk for road making down to extoemely 
2 4 Fine Powdered Chaik for 
aa V l & Pharmaceutical purposes. 


TAFF VALE /RONWORKS Head Offee 
CARDIFF Victoria Wharf, E. Croydon. 


Telegrams: *Phone : 
a Se = os ; nay iW Cs - ” 
8 a a a a a a a a a a a a a a a aaa ‘CEMENT, CROYDON. Croy DON, 1104. 
SSS SS 


. Se > 
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means the ideal solution of all spraying problems—behind every 
Stonehouse model there’s a long experience in the designing and 
manufacture of all kinds of spraying machines. Here is illustrated 


The BARON Model 


a most useful machine mounted on strong Iron- 
work with three wide-tyre wheels. Its capacity 
is 30 gallons, the container is made f 
of best Varnished Oak and it has 


a powerful all-brass Pump with 
double outlet. 


our other models—also of the Stonehouse 


Let us send you full details of this and 
Insecticides, Fertilisers, etc. 


STONEHOUSE WORKS CO. 
12, Spon Lane Mills, West Bromwich. 


London: B. W. PETERS, 36-38, Hatton Garden,E.C.1. 
Manchester - - 6, Exchange Arcade, Deansgate. 


1388S 


Spraying with a STONE-HOUSE 


Established in Old Newgate Market, 1811. 

Telephone : Telegraphic Address: 
HOLBORN. 1923. “.WEATHERLEY,- PHONE, LONDON.” 
Weurorp & Sons (Darzizs) 7 Weatherle ke 
x & U- 


Lune. 


(Best Position in the Market) 


Now open to receive offers of Reliable 
Dairies of WHOLESALE MEAT, POULTRY, 
WELL COOLED MILK. GAME, VENISON, RABBIT & 
. . S8GG MERCHANTS, .. 
FULL SUPPLIES OF PLATED ey as Sp 
CHURNS PROVIDED. 246, 247, 248 & 412, 


oS ae: Central Markets, London, E.C.1. 


CHEQUES FORTNIGHTLY. wes 


WRITE, WIRE OR PHONE FOR 
LATEST MARKET INFORMATION. 


Call or write full particulars of Summer and 


Winter Quantities, Nearest Station, etc., to: PROMPT SETTLEMENTS 
H. TROTMAN, Managing Director, pe ae 
Chief Dairy Offices, Elgin Avenue, London Joint City & Midland Bank. Ltd., Charterhouse 


Street, London, E.C.1. 


LONDON, W. 9. 
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RAT 


THE NEW ACT. 


E. WELSH & CO., B.C, S.B. 


Victoria Chambers, 
Bowlalley Lane, Hull. 


Tel: Cent. 82 Hull. 


Ship Sanitary Experts 


Vermin Exterminators. 


ALL WORK GUARANTEED. 
EXECUTED BY SKILLED (OPERATORS: 


Sole Contractors to— 
Ellerman Shipping Lines, 
Elder Dempster Line, 
North Eastern Railway, 
Hellyers & Great Northern 
Steam Fishing Co., 
etc., etc., etc. 


CREAM SEPARATOR. 
A CLEAN SKIMMER. 


AT THE RIGHT PRICE. 


Send for descriptive Booklet to Sole Agents for 
nited Kingdom and Colonies— 


| | can get prompt delivery of small lots of 


| | FERTILIZERS (one or two tons) | 


| | Also SPRAYING MATERIALS— 


| TYING MATERIALS— 


ABBOTT, FIELD & Co., Limited, | | 234, Borough, London, S.E.1. 


106, York Road, Lambeth, London, S.E.1. 


Hz IZ IVT E:;: 


BUY WONLY othe (BES, 


|The BUXTON LIME FILMS 
COMPANY, Ltd., 


Royal Exchange, Buxton. 


‘Phone—812 Buxton. 


) 7elegrams-—Buxton Lime, Buxton. 


THE PUREST LIME KNOWN . 
LN Wi COr MME BRAC ie rece ae, 
LARGEST OUTPUT OF LIME & 
LIMESTONE IN THE WORLD. 
| Lime Burnt in | Asciculturists, Florists 
| Special Kilns for | and Fruit Growers 
| Special Trades. | catered for specially. 


| AGENTS THROUGHOUT GREAT BRITAIN, 


Lime in any Form, in any Quantity to suit Users. 


| FARMERS, FRUIT & HOP GROWERS | 


by posting their orders to me. 


Nitrate of Soda, Sulphate of | 
Ammonia, Bone Meal, Super- | 
phosphate, Potash, Pure Fish | 
Meal, Slag, etc. 


Sulphate of Copper, Soda | 
Crystals, Quassia Chips, Paris | 
Green, Bordeaux Mixture, | 
Sulphur. 

XL ALL Nicotine Hop Wash, 
Quassia and Soft Soap, all 
ready for use. Best Soft Soap, 
etc. 


Coir Yarn, Jute Fillis, Raffia, cic. 
Quotations by return of post. 


G. H. RICHARDS, 


A 82062 
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SACKS AND BAGS 


Telegrams: Telephones ; 
‘* TARPAULINS,”’ 1054 CENTRAL 
LIVERPOOL. (3 Lines). 


PETER MARSH & SONS, 


Gime soos ST REES, Half A Bottle Cured Baldy 


J. E. Holton, 49, ud ads 


marr Bramley, Rothe rhein, Yorks. : Thy S a E 
BUYERS of USED!  \. Honea to as or 
Grain, Flour, Thirds, SAVE-Ts-HORSE 

Bran, &c., Sacks and Silat Rachteres} 
Old Bagging. ee nee 


of old and so-called incurable cases of Ringbone, 
Thoropin, SPAVIN and diseases of Shou Ider, 
Sh } il WRS Knee, Ank le, Hoof or Tendon. Sold with 4 
signed Guarantee to cure or your money reunded, 
bites rode? ne Save-The-Horse BOOK, 
2 2 telling how to diagnose and treat 58 kinds of 
of every description. lameness; also expert veterinary ady cam and 
sample of Guarantee—Ali FREE. Keep a bottle 
of Save-The-Ho rse ready for emerge: Icie> 
N H; W and i IS HD. Address: PREMIER SALES, Limited, 
25a, Manesty’s Lane, Liverpool. 
Sole Distrinutors of SAVE-THE-HORSE in the U.K 
for the TROY CHEMICAL (0. 


THos. BOAG & Co., LTDp., 


Sack Manufacturers and Merchants, 
GREENOCK, SCOTLAND. 


SAC KS AND BAGS. 


New Bags, Second-hand Bags, and New 
Calcutta Bags of all kinds, suitable for Seeds, 
Produce, Fertilisers, and Feeding Stuffs. 


SEWING AND TYING TWINES. 


Stocks always available for prompt delivery. 


BUYERS OF EMPTY BAGS OF ALL CLASSES. 


Prices ¢.1.f. any port in the World quoted on application. 


Telephones: 825, 826 and 827, Greenock, Telegrams: Jute Greenock, 
302 (Central), Glasgow. Bags Glasgow. 
813, Aberdeen. Twills Aberdeen, 


Aberdeen Branch: 12, Virginia Street. Glasgow Branch: 38, Elliot Street. 


Codes Used: A, B. C, 4th & 5th Editions, Western Union, Marconi International and Private. 
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BONE x! 


Alsatian Potash 


THE PRODUCE OF OUR FRENCH ALLIES. 


SYLVINITE 20% 


(French Manure Salts.) 


SYLVINITE 14% 


(French Kainit.) 


MURIATE of POTASH 


For further particulars apply to:— 


The Alsace-Lorraine Development & Trading Co., Ltd., 
54, GRESHAM STREET, E.C. 2. 


Dependable — 
Tarpaulins. Mn Choo ara. 


(Feeding with sweetness.) 
In 6 cwt. barrels on rail Liverpool, London, Hull. 


Used by many well-known farmers and 
Institutions. 
Compound Cakes, Indian Corn, Indian Meal, 
Barley Meal, Dried Grains, Locust Beans, Fish 
Meal, Meat Meal, Clover Meal, Linseed Cake, &e. 


Farm Engines, Incubators, Breeders 
Poultry Houses. 

J. R. GODFREY SMITH, 

Bishops Castile, Salop. 


Baukers :— 
Manchester & Liverpool District, Market Drayton, Salop. 


Tents, Marquees, Sheets, Rick 
Cloths, Cart Covers, Horse Cloths, 
i Nose |Bags,-&¢. voc. 


Samples of Material sent willingly. 
Jonathan Hilton 


49, Naylor St, Liverpool. 
Send your enguiries 


| Cheap Albuminoids for Poultry. 


All applications for Advertisements in | 


pO @) “4a 
‘‘The Journal of the RENT >.< 
Ministry of Agriculture” ; Prepared from fresh, sweet 
! sterilised blood. 
should be addressed to ALL FOOD. PURE FOOD. 
C. VERNON & SONS, LTD., “Rentox” contains about 90 per cent. 
Albuminoids. 


38, Holborn Viac : 
38, ter” Via luct, Send for sample box and printed matter, Ninepence, post 


free, to Sole Proprietors and Manufacturers— 


MIDLAND CATTLE PRODUCTS, Ltd., 


‘‘Rentox” Department, 


| DIGBETH, BIRMINGHAM. 


London, E.C.1. 


Phone—Holborn 6o6o. 


eee eg ee ee 
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DUNNS FARM SEEDS. 


AGRICULTURAL SEED SPECIALISTS. 


This old-established firm is now owned 
by its customers and staff and managed 
by FARM SEED EXPERTS. 


DUNNS FARM SEEDS, LTD., 
SALISBURY. 


FARMING TAUGHT 


Expert postal tuition in Mixed Stock, Arable and 
Dairy Farming. 


We train you to make them pay. 


Special course in Land Agency. 
Prospectus free. 


THE AGRICULTURAL CORRESPONDENCE 
COLLEGE (Section N.), 


RIPON. 
Established \7 years. 


BY POST. 


THREE HUNDRED CANDLE POWER 
OIL VAPOR LAMP No. 304. 
. Safety Guaranteed. Satisfaction Guaranteed. 
ADOPTED BY U.S.A. “U.S.A. GOVERNMENT. 
STORM PROOF. ‘CANNOT CLOG. 


Burns 15 hours to one Charge. 
— Costa 4d. per hour. —— 


Gives the strongest Whitest Light existing and 
beats every other light, including electricity. 


It will illuminate a Barn Yard 600 {t. square. 


Height: 14 inches. Weight: 4 ibs, 


The Lantern proves its worth best in the wild 

winter storm. It is the one great light not 

affected by wind or snow, orsleetorcold Its 

brilliant rays penetrate the deepest gloom on 

a stormy night. Itis steady ss the sun under 
the most trying conditions 


IT’S THE LIGHT THAT NEVER FAILS. 


vie your Jronmonger for One or send your 
g/—end Name and Address to— 


STANLEYS (STRATFORD) LIMITED, 


LONDON, E. 15. 


THE 


YORKSHIRE 


INSURANCE COMPANY Limited. 


FARMERS’ INTERESTS SPECIALLY STUDIED. 


Have you increased your FIRE INSURANCE 
on New Crops to meet present day values ? 
If not, consult the ‘ Yorkshire.”’ 


Chief Offices: 


York: ST. HELEN’S SQUARE. 
London: BANK BUILDINGS, PRINCES ST., E.C.2. 


3ranches and Agencies throughout the Kingdom. 


CULTIVATING-MACHINERY CABLE SYSTEM. 


Before Placing any Order 


See FOWLER TACKLES at WORK 
in Any Part of the Country. 


JOHN FOWLER & CO. 


(LEEDS) I D.., 


Steam Plough Works, LEEDS, & 113, Cannon St., London, E.C.4. 


Lancashire, Cheshire, Shropshire & North Wales. 


Messrs. BOULT, SON & MAPLES, 


VALUERS, eeaaet a ESTATE AGENTS AND 
ROPERTY AUCTIONEERS. 
paar 5, Cook Street, Liverpool. 
Telegrams—* Acres "’ Liverpool. 
Telephones—187 and 188 Central. 
Estates, Farms, Residential and Business Properties only. 
Periodical Sules of Property at Liverpool, Chester and Preston, 


SHROPSHIRE, 


Messrs, HALL, WATERIDGE & OWEN, 

__ Auctioneers, Valuers, Surveyors, and Estate Agents. 
Offices —High St., Shrewsbury; Market St., Wellington; 
19. High St.. Wem ; Bank Chambers, Oswestry. 

Sales of Landed Estates, Residential and Business Properties, 


Standing Timber, Machinery, Agricultural and Pedigree Stock, and 
Furniture. Agricultural Valuers and Arbitrators. 

Monthly Horse Sales at the Raven Horse Repository and Trial 
Grounds, Shrewsbury. 


ANDREW WEIR & CO.. 


Sack and Bag Manufacturers 
and Merchants, 


21, PARLIAMENT ST., LIVERPOOL. 


Telegrams: “ Weirsac.” *Phone: &9& Royal. 


J. D. GAMPBELL, 


Manufacturer of NICOTINE in Bond from duty- 
free Tobacco. i 
ied ee iP a a 3 
Nicotine makes the very finest Insecticide for fumi- } 
gating. vapourising. or spraying to destroy insects | 


SHREWSBURY, WELLINGTON WEM AND =| 


infesting vegetation. Your inquiries solicited, 


LUND STREET, CORNBROOK, MANCHESTER. 
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Land Drainage Excavator ¢o., Ltd., 


WESTLODE STREET, SPALDING, LINCS. 
Telephone—147 SPALDING. Telegrams—‘* TRACTOR, SPALDING.” 


£50 F.O.R. £55 F.0.B. 

Spalding : London or 

£15 Deposit with Liverpool, 
order. Cash with order. 


THE: REVORSs 
DRAIN-EXCAVATOR. 


Results of Public Demonstrations of the ‘‘REVOLT.” 


On the 24th May,1920, at a demonstration held at Kerchester’s Farm, Sprouston, near 
KELSO, N.B. (at which official representatives of the Scottish Board of Agriculture 
and of the Highland Society were present), the machine excavated a drain 2 2 3" deep, 

7" -wide, and 450 yar ds long, in 13 hours. This performance constituted a 
particularly severe test, the ground being of a stiff clayey nature. A tremendous 
number of stones and rocks were encountered ; but no difficulty was experienced, and 
where an absolute boulder blocked the way, the machine “jumped” the boulder in’ 
each case, the boulder being afterwards removed by hand. 

The cost of cutting drains has been thoroughly examined by practical experts, who have 
proved that such work averages 9d. per chain, based on the hire of a Tractor at 12/- 
per hour (which includes driver, fuel and depreciation) and two men at 1/6 each per 
hour. 


“ Awarded the Silver Medals at the Peterboro’ and becker os 
Agricultural Society’s Shows.” 


Va AY Va A Vi a Vi Vi a Vi fe 


ae ay Val av Va, av Va av Vay! 


London & Export Representative : 
G EO R G E Cc " BA D D O N 9 Rradhakitel Aqectaaes Expert, 
45, CHANCERY LANE, LONDON, W.C.2. 


Telephone : Telegrams as 
Code : A.B.C. 5th Edition. or Cables: \  Agritecnic, Hoih., London.” 


Printed under the authority of His Masesty’s STATIONERY OFFICE, 
By Metchim & Son, Princes Street, Westminster, 8.W.1. 
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FOR 


MILLING OFFALS? 
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a fc W. S. Palm Kernel 
Cake and Meal 


6° OIL, 18% ALBUMINOIDS. 


IS THE 


[Best and Cheapest Food 


Bi: “CATTLE, PIGS & POULTRY. 


ae 4° 4 
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SOLD BY ALL CO-OPERATIVE SOCIETIES. 


.W.S. Agricultural Department, 


: - : . : BALLOON STREET, MANCHESTER 


AMNH LIBRARY 


ee iri pe ae IAAI 


NITRATE OF / 


LIME - .: 


In Nice Granular Sowable Condition, 


contains :— | 
13°/, Nitrogen = 15'8°/, Ammonia, 
and supplies :— 


26°/, of its weight of lime in a 
soluble form. 


A Rapid and Highly - Efficient 


Invaidable for Solls Poor in Lime. 


For Literature and infermation on its use please apply to :— 


THE ‘NITRATE TRADING co pe | 
1, , Easteheap, LON DON. E. Cc. 3, all 


